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SOME ASTRONOMICAL REFERENCES FROM 
THE ARTHASHASTRA AND THEIR 
SIGNIFICANCE 


By B. R. Kulkarni, B.A., 

Curator y Rajwade Sanshodhan Mandat y Dhulia, W.K. 


D r, jolly in his introduction to Arlhashastra of Kautilya has 
sfivcn his opinion that the work seems to have been written in 
South India and that too in the 3rd Century A.D. Of course, 
while disenssintj these points and cr, tically examining^ the contents of 
the work, he did not touch the astronomical aspects ot it. 

Dr. K. P. Jayaswal in his Hindu Polity (Part I, Appendix C) tried 
to show that he could not accept the views expressed by Dr. Jolly about 
the date and place indicated by this work. While doing so he made a 
passing reference about the astronomical element disclosed by the work. 

In this short article, an effort is made to bring some of the astrono- 
mical references from this work to the notice of the scholars who are 
interested in the problems dealing with chronology in ancient Indian 
culture. 

Jolly has accepted that the tables of measurements given in the work 
ate not imaginary but they represent the actual practice prevailing at 
the time of the composition of the work. In the Chapter on the Mea- 
surements of space and time the lengths of the shortest and the longest 
days arc given. They are 12 and 18 Muhurtas respectively. Each 
Muhurta is equal to 18 minutes. Tliis cinncs to 9 hours, 30 minutes 
and 11 hours, 21 minutes respectively. These phenomena can only 
take place in Kashmir or in similar latitude in India. Not at Patali- 
putra a city which is nearly 252“^ North from equator. 

Had the work been written by any Pandit from the South India, he 
would have naturally given the local measurements available and thus 
would have been detected by them. Ihis passage from the Artha- 
Shastra is singly sufficient to indicate the place of its origin beyond Roy 
shadow of doubt. It was a place in Kashmir or N.W.I ., which might 
have been the Hrst Capital of the Mauryas before the Imperial Court 
shifted to Pataliputra. May be, it was Taxila. 

The .second point, about date ran also be decided from the astro- 
nomical data. The work mentions the months dui ing which the equi- 
noxes occurred. They are Chaitra and Ashwin for the vernal and au^m- 
nal equinoxes respectively. The summer solstice occurred in Ashadha. 
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It was during this month that the shadow of the gnomon was at its ini- 
tial point. Jayaswal could not grasp this technical meaning of the phrase. 
He took it literally and wrongly suggested that the shadow of a gnomon 
was 0 in the month of Ashadha at Pataliputra. As stated above, Patali 
putra is 25 north and no gnomon can show nil shadow on that degree 
at any time of the year. It is only possible within the limits of the tro- 
pics. The extent of the tropics is related to the obliquity of the earth. 
Unless it is proved that the angle of the axis of the earth was 25J" at 
some time during the course of the last 2500 years the meaning of the 
term Jlli% f \ means the initial shadow and 

nothing more. Because the summer-solstice-point was the starting 
point for the five year cycle calender as based on shadow of gnomon. 
Similarly the term I is used for indicating the 

everyday noon. This clearly means the initial point which is taken as 
a base for calculating the differences in the cast or west for the daily 

calculation and in the south or north for the annual calculation. 

« 

India being a monsoon country the rains pour-in after the summer 
solstice. It docs not rain at once all over India but the beginning is 
seen from the south. The north gets its rain after well over a month 
after the summer solstice. But clouds precede the rain much more early. 
So in the month of siimmer-solsticc clouds appear in the sky. Kalidas 
records the clouds on the very first day of Ashadha in his Alcgha-duta. 
This means during Kalidas’s time the summer solstice was taking place 
just before Ashadha and not in Ashadha as given in the Artha Shastra. 
Fourth century A.D. is supposed to be the date of Kalidas. Artha 
Shastra must necessarily go before it. Sushrit Samhita is a work which 
giv'cs the season cycle synchronised with the months (Sutrasthan Chapter 
VI). The seasons begin with Vaisha in the months Bhadrapada and 
Ashwin and end with Pravrish in the months Ashadha and Shravan. 
The introduction of the Pravrisha as a separate season over and above 
the Varsha is a matter o{ calender-reform which was introduced in the Sush- 
rit Samhita. The Pravrish season is the .monsoon rain. The Taituya 
and Maitrayani Sanhitas (1-4-12) and (.‘)-16-.51, 5.5), respectively con- 
nect the season Pravrish with 1 the Rain Storms. This 

means that at the time of Sushrit, fourth century A.D., the monsoons 
began in Ashadha. The Artha Shastra docs not include Pravrisha in the 
season Cycle. It begins with Varsha and that too, in Shravan. This 
means the actual rains did begin in the month of Shravan at that time. 
There is roughly a difference of a month between the commencing months 
of the rains in these two works. 

There is another supporting reference in the same work to strengthen 
this view. In Chapter 122 the author classified a king’s campaigns 
under three heads based on their duration. (1) Longterm (2) Medium 
term and (3) Short term. Whenever a king wants to start on a long term 
campaign he is advised to commence it in the month of Marga.shirsha 
and Taisha (Pausha). The medium term campaign is to be started 
in Chaitra Vaishakh and the short term campaign was restricted to 
jhyeshthamuliya and Ashadha. From the last category and the. months 
prescribed from it, it is clear a king could move his army with case even 
in the month of Ashadha, and it could be only possible as it was not 
a month of rains then. 
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From these evidences about the commencement of rains in the 
Arthashastra and the Sushrit Samhitra we see that there is a difference 
of one month and mathematically it can only take place during the course 
of nearly 2000 years. But the modes of months’ calculation, specially of 
the lunar type are two-fold. One ending with no-moon and the other 
ending with full-moon. So the difference between these two works can 
be shortened into the duration of a fortnight, roughly to the tune of a 
thousand years, and it answers satisfactorily when we assign four 
centuries B.G. to Kautilya and 5 centuries A.D. to Sushrit. 

In addition to these the most important reference about the duration 
of the longest and the shortest day given by the Arthashastra shows that 
it was produced at a place other than Pataliputra, the famous capital 
of the Mauryas. It could only be possible by supposing that Chandra- 
gupta began his career as an independent sovereign in the vicinity of 
Kashmir under the able guidance of his famous minister Kautilya 
where the latter wrote his monumental work on Political Economy. 
And it was after him that the monarch seems to have shifted his capital 
to Pataliputra in Bihar, and subsequently Pataliputra came into lime 
light as the seat of Learning mentioned by several subsequent astro- 
nomers as Kusumpura also. 

The references mentioned above from the Arthashastra and Sushrit 
Samhita are given below : — 

1 ^ i ffdJ 

I 
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MAHA RANA PRATAP 

By Professor M. J. Pathakji, M.A., LL.B., 

Professor of History and Economics, Bahauddin College, Junagadh 

T he ruling house of Mewad carried on for centuries a great fight 
against the dilferent Muslim dynasties which were successively 
occupying the throne of Delhi. This struggle almost became con- 
tinuous and very bitter since the time of Rana Sanga. It was Rana 
Sanga who gave up the usual defensive tactics of the Rajputs and went 
upto Sikri to challenge the conquest of Hindustan undertaken by Babar. 
Since that year 1527 A.D. for more than one hundred and fifty years 
an incessant fight went on between* the Ses odias of Mewad and the 
Mogul Emperors of Delhi, 

All these struggles were carried on with intermittent successes and 
reverses. It may be noted as a matter of remarkable historical signific- 
ance that the Sesodia House of Alewad which had started its regime 
centuries before the su])remacy of the Ivlogul Emperors in India still 
goes On with the same <dd glory and grandeur, whereas the descendants 
of the latter have been completely wiped out for more than 150 years. 

In this long difficult fight of generations between thcMewatlRulcrs 
and the Mogul Emperors, undoubtedly the most heroic as well as the 
most inspiring was the one put up by Rana Pratap against Akbar. 
This conflict is of great importance from several points of view, all of 
which will be referred to here very briefly as these few lines are written 
by way of a general appreciation only of the great Pratap. 

Pratap had to oppose one of the most remarkable kings who ever 
ruled India. Some consider Akbar as one of the greatest kings the 
world has ever seen. Whatever the historian’s opinion may be, it can 
be definitely aflinned that Pratap had to face a very powerful adversary. 

Islam had penetrated India for the preceding five centuries and 
the Mogul period was one of culminating glory for Islam in the country. 
Even during the Mogul period the regime of Akbar had a characteristic 
strength and grandeur. Pratap with his limited resources of men, 
money and material had to combat against the unlimited resources of 
an empire which was fast increasing its control over the whole of North 
India. Smith says ‘the empire of Akbar during the last quarter of the 
16th century was the most powerful in the world and its sovereign was 
immeasurably the richest monarch on the face of the earth.’ 

Moreover, during the sixteenth century Hindus had lost all hopes 
of maintaining — far less of extending their power in the whole of 
India. Rana Sanga’s defeat at Sikri in 1527 brought to a finish for 
the time being, all ambitious designs of the Rajputs. Hemy’s over- 
throw in the 2nd battle of Panipat of 1556 at the lymds of Akbar demo- 
lished all ideas of a mighty Hindu revival to the five century old military 
and political domination of the Muslim conquerors. In addition to 
these disappointing events happening in North India, the battle of 
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Talikota fought in 1665 brought to a disastrous end the Vijayanagar 
Empire in South India. In this way the century was one of complete 
political mastery of Islam over the Hindu kings and the latter who 
were carrying on a mighty though hopeless resistance to overwhelming 
Islamic forces rushing into India had received their death-blow. Pratap 
came on the scene of action in 1572 A. D. — exactly at a time when 
the Hindus were thus already terribly submerged thrice in less than 
forty years — 1527 to 1565 — under the ever expanding flood of ocean- 
like Muslim conquering hordes. 

Such disheartening state of things for Hindus in their own country 
thus brought even the proud Rajputs to submission before the might 
of Akbar and his Moguls. But this fact aggravated very considerably 
the already difficult task undertaken by Pratap. His owir kith and kin 
went over to his opposite camp ! Those very brave and mighty Rajputs 
who had put up a terrific resistance for more than eight centuries, begin- 
ning from the conquest of Sind by Mahamad Kasim in 712 A.D. to the 
battle of Sikri in 1527 A.D., had n(?w laid down their arms before Akbar ! 
It was an irony of fate that so soon after the gallant effort ofRanaSanga 
and the determined resistance of thousands of his Rajput warriors 
against Babar, the descendants of those very warriors now began to 
submit willingly not merely their power but even their daughters to 
Akbar 1 Prof. Sharma writes in ‘Crescent in India,’ Vol. II, page 326, 
‘Raja Biharimal Kachhwaha’ of Sambhar in 1562 (when Akbar was 
aged only 20) ‘came with great loyalty’ and ‘his daughter was accepted 
by His Majesty.’ A Hindu, much less a Rajput and still less a Rajput 
king would ever think of getting his daughter married to a Muslim icing 
even forcibly and would oppose it to his last breath. Here this marriage 
was performed voluntarily, at the instance of the Rajput king himself ! ! 
No more surprising turn of events than this one is recorded in the whole 
long period of mediaeval history of our country. 

We come across numerous instances in earlier Rajput history 
when for the sake of not giving his daughter to a Muslim monarch, a 
Rajput king would wage a desperate war, get thousands of his brave 
fighting men killed and finally if the struggle would appear fruitless, 
he would himself poison the same daughter and would also see that 
all ladies of his harem and those of his fighting men burn themselves 
in the terrible ‘Jauhar’ and thereafter would lead all his Rajput men 
in saffron clothes for the performance of ‘Kesariya’ and die to a man. 
A Rajput king would sacrifice everything for upholding what he 
regarded a matter of prestige and honour for his family. 

That the inheritors of such high and noble traditions should by 
themselves offer their daughters in marriage to the Mogul Emperors 
shows clearly the depth of the feeling of hopelessness which had over- 
come the Rajputs of engaging into a challenging fight with the Delhi 
monarchs. It proves that they had lost heart in their ceaseless valiant 
fight of centuries against Muslim conquerors and they now became 
unknowingly by marriage alliances party to a scheme of empire building 
which had an ultimate purpose of their own destruction — ^an object 

which they could not realize at the time ! 

• 

Pratap was the only Rajput who really understood this planning 
of Akbar and stood against it like a man. With a guerilla warfare of 
Utmost difficulties, miseries and obstacles to himself, his family 
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and his heroic fighting men, he vehemently protested by his action 
this attempt of Akbar to completely emasculate the Rajputs. In the 
vast ocean of the prevailing Rajput defeatism, Pratap firmly stood 
like a conspicuous beacon-light on a rock, inspiring countless generations 
of Rajputs who have followed him to look up to him for a noble outlook, 
an unrivalled determination for righteous purpose and an unparalleled 
capacity to suffer all possible difficulties for a cherished ideal. 

It may be also emphasized that Pratap’s undertaking was far more 
difficult, strenuous and complicated than that of Shivaji, who is generally 
acclaimed the saviour of the Hindus. 

Pratap’s kingdom was geographically much nearer to the Mogul 
Emperor’s headejuarters and therefore far more exposed to danger 
than Shivaji’s. The latter being far away from Delhi and Agra was 
much safer. Besides, the vast Vindhachal range also intcrven<;d 
between Mogul capital and Shivaji’s area of adventure. 

Pratap had to challenge a king of rising fortune who was fast 
developing his empire. Shivaji opposed an empire wherein deteriora- 
tion had already set in. The former had thus to fight against a power 
growing from strength to strength, the latter had to finish a weakening 
structure ! 

The army led by Akbar had still kept up the strong traditional 
sturdy fighting capacity of its central Asian blood, whereas the one 
led by Aurangzeb had lost its high fighting calibre and had grown ener- 
vated since the days of Jahangir and Shah Jehan which liad brought 
in for the Moguls prosperity beyond measure leading to luxury and 
pleasures of life even among the common soldier. To fight with Akbar ’s 
army was thus much more difficult for Pratap than to break down 
Aurangzeb’s force for Shivaji. 

Pratap was single-handed in his opposition to Akbar. The other 
Rajput kings connected with him by a common faith and blood relation- 
ship took up the side of Akbar 1 Even Pratap’s own brother gave up his 
country’s cause and went over to Akbar. The non-Rajput opponents 
of Akbar were also few and were easily vanquished by Akbar and his 
generals. Thus almost the whole brunt of a fresh and growing empire's 
full weight fell upon Pratap, whereas Shivaji’s effort was one of the 
several great efforts at that time throughout India to oppose the evil 
deeds of Aurangzeb. The Sikhs in Punjab, the Jats and Satnamis in 
Central India, Rana Rajsingh of Mewad and Durgadas Rathod of 
Marwad in Rajputana, even in South India Bijapur and Golconda 
together with Shivaji were all one in not allowing Aurangzeb to have 
his own wishes easily carried out. The last Sikh Guru Govind Sing 
opposed Aurangzeb till the latter’s death, the Guru himself dying a 
year later in 1708. Rana Rajsing who had made Mewad too hot for 
Aurangzeb’s vast army survived Shivaji for six months. Durgadas, 
the inveterate opponent of Aurangzeb, was carrying on his vigorous 
campaign even against the latter’s successor. The kingdom of Bijapur 
submitted to Aurangzeb in 1686 and that of Golconda in 1687 — a 
few years after Shivaji’s demise. Thus both kingdoms carried'on their 
wars against the Emperor in South India togethe/ with Shivaji helping 
each other alternately. Prof. Sharma remarks in ‘Crescent Indi^/ 
page 660 , (Vol. II), ‘In the eyes of Aurangzeb the worst offence of 
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Kutb Shah was his fraternising with infidels (the Marathas). Shivaji, 
after his flight from Agra in 1666 had received effective help from 
Golconda in recovering forts from the Moguls. In 1677 Shivaji was 
promised an annual subsidy at Haidarbad for the defence of his territory. 

Pratap was helped by none except the single instance we come 
across of his own minister Bhamasha helping him with money. All 
others — -Rajputs and Muslims — had joined hands to completely annihi- 
late Pratap. The Marathas with a single voice without any defection 
were behind Shivaji. It required a far more powerful determination 
to be in Pratap’s position than to be in that of Shivaji. 

Both employed noble means to carry out noble aims. But among 
these two, Pratap may be given a higher place. Akbar’s territory was so 
near Pratap’s own. He could also have righteous indignation against 
his brother Rajput kings who joined Akbar and whose territories were 
contiguous to his own. But he did not plunder any of these territories. 
He only wanted to protect his ownjcingdom and to restore what he lost. 
.Shivaji, on the other hand, took away several times immense treasures 
from Surat which was then a part and a port of the Mogul Empire. 
Prata])’s more high-levelled ways in this way brought to him greater 
difficulties. 

Moreover, Pratap flourished almost at the end of the great long 
Rajput epoch, at a time when the whole Rajput race was obviously 
exhau.st('d in all .sorts of resources by .several centuries of single-handed 
d('adly struggle with countless Muslim armies pouring into India from 
time to time. Tims an exhausted Rajput Kingdom had to oppose 
th(^ might of a freshly started empire continuously rejuvenated by Mus- 
lims coming from Central Asia. Such tiemendous difficulties could 
not be faci'd by even the other brave Rajput rulers and their Rajput 
warriors. .So it was that they gave up their disastrous struggle and 
accepted the ATogul’s domination which they thought to be inevitable. 
It adds volumes to the credit of Pratap that he was not overcome by 
such circumstances and kept his head erect and heart unnerved for a 
strenuously long period of twenty-five years, when all other mighty Raj- 
puts lost their usual firmness and completely surrendered to the Moguls. 

In contrast with Pratap, Shivaji had an easier problem to tackle, 
'fhe latt(‘r headed a national rising of the fresh and young Maratha 
r. ice, everyday gaining new vitality and had only to strike down an im- 
])crial power wliich had already grown dilapidated from within by its 
own inherent weakness. 

Thus in the case of Pratap an old, exhausted devitalized Rajput 
race had to face the growing might of a new race of Moguls helped 
moreover by his (Pratap’s) own kith and kin, whereas Shivaji with his 
fresh Maratha race had merely to pull down a tottering imperial structure 
which hatl been worn out and had become so overgrown as to be in- 
trinsically unmanageable. 

Lastly, Pratap had to oppose Akbar’s policy which was apparently 
very tolerant but really most dangerous to Hindus. Akbar was at the 
time grc«itly admired and respected for his so called liberality by his 
contemporary men and his political game was follow'cd to a great extent 
1)^ the British rulers later on, accompanied by results too fresh to require 
any analysis here. Thus it was most difficult for Pratap to get any 
general sympathy from the common Hindu of the time who thought 
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he was exceptionally free from any religious persecution by Akbar. On 
the contrary, Shivaji had to oppose the religious fanaticism of Aurangzeb 
which naturally aroused in the hearts of the masses of the people a hatred 
against the intolerant Imperial religious policy. Aurangzeb could 
not even conciliate with the Shia Muslim Kingdoms of the Deccan. 
So it happened that in the task which Pratap undertook all Muslims 
were against him and many Hindus even not merely did not sympathize 
with him but actively supported the cause of his enemy Akbar, whereas 
in the work of Shivaji not merely all Hindus were actively helping him, 
but even the harassed Shia Muslims were on his side ! In this way Pratap 
had to oppose an externally tolerant religious policy which was naturally 
admired by most Hindus who in those mediaeval times were unfamiliar 
with such apparent religious liberalism. Shivaji had to break down a 
fanatic and intolerant system of government which brought about the 
destruction of thousands of Hindu religious places of worship, a state of 
things bringing bitter resentment in the hearts of all Hindus, and thus 
evoking a far more popular approval ibr his ehallenge to the Empire. 

The work of both Pratap and Shivaji has been mighty and tre- 
mendous. Both have been very great in their own way, but if we 
compare the two and the circumstances under which they were placed 
and had to carry out their work, it can be definitely laid down that 
Pratap’s task was certainly an uphill one. His achievements were more 
difficult of accomplishment, more strenuous in their exeeutif)n, hindered 
by many more adverse circumstances and brought about in the midst 
of far fewer favourable environments than those of Shivaji. 

Generations after generations have passed since the death of Pratap 
but he has remained immortal. No sooner as Akbar, the greatest Mogul 
Emperor is remembered, immediately the memory of Pratap becomes 
fresh. Even otherwise his memory is imperishable. He has always 
been the ideal of the Rajputs in general and their kings in particular. 

The Hindus have the time-old convention of giving ihcir children 
the names of the persons whom they look up to as models. When the 
Hindus very much respect some one, they assign his or her personal 
name to their newly boim children. In this way Rama, Lakshman, 
Bharat, Krishna, Bhim, Arjun, Kama, Sita, Jasoda, Anasuya have 
been adopted for many as their proper names. So it has been with 
regard to Pratap. Since his days many Rajput kings, numberless 
Rajput commoners and thousands of other Hindus have been named 
as Pratap. Rana Pratap thus lives as Pratap in the memory of count- 
less people, who consciously or otherwise remember his great name and 
his immortal work and go on paying their tribute to a man enshrined 
permanently in their hearts, by constantly reciting his name. 

Till the days of Pratap, the kings of Mewad were styled as Ranas, 
such as Kumbho Rano, Rana Sanga, Rana Udaising. But the work 
of Pratap was considered so remarkable by the people that in endear- 
ment and in appreciation of his greatness, he was given the appellation 
of ‘Maha’ Rana Pratap — meaning the ‘Great’ Rana Pratap and this 
title has been ever attached to the rulers of Mewad since his day. 

Such was Pratap who ascended the throne as >a Rana but died as 
a Maha Rana ! He more than merely justified his name which signific;s 
‘force’ or ‘power.’ He was Pratap in name and he became Pratap 
in fact I 



THE RANIPARAJ PROVERBS 

By Dr. D. P. Khanapurkar, M.A., Ph.D. 


T he forest tribes of South Gujarat who arc famous as Raniparaj have 
a vast store of proverbs. And if the famous line of Shakespeare 
“Brevity is the so^l of wit” is taken as a standard for judging the 
intelligence, the Raniparaj proverbs would afford a little chance to 
Raniparajs for being grouped as “Backward.” 

The Raniparaj proverbs, which mean more than they express, 
bring out to the full, the wisdom and intelligence of the Raniparaj. 
Their l ife, being one of hardship and labour, a large number of proverbs 
deal with the importance of labour. Some of these arc : — 


1) LJdyama karava ta dnkala nahi 
Alasaica dukala ahc. 

2) Mehanata kara.shi ta jaga.shi Meha- 
nala na karashi ta varyavara marashi. 

3) Kashtana paisak hfiva, haramana 
nahi. 

4) Peta karc vetha. 


Ttanslation 

1) LaI)otir removes famine. Famine 
is for idlers. 

2) One ran live by working. If one 
does not work, Death will be the result, 

3) Eat the earnings of labour and not 
of idlene.ss. 

4) The belly compels one to work. 


The Raniparaj are of the opinion that work must be coupled with 
intelligence, hence 

5) Akkala dharashi ta potabhara khashi. 5) If one lia.s intelligence, one can get 

enough. 


And this intelligence must not be without earnestness and willing- 
ness to work personally, because 


0) Padarashivaya kadara nahi Jata.shi- 
vaya jatra nahi. 

or 

7) Padara marava, saraga dekhava 
Padara rabava, anajani rasa dekhava. 


(>)^ None is known, but one’s work. 
None can see a fair, without going. 

or 

7) For seeing heaven, one must die. 
For getting a heap of corn one must 
work hard. 


While the following three proverbs stress the importance of res- 
ponsibility for one’s deeds. 


8) Jo karaha to bharaha. 

9) Marana hoke tarana ho ; padara 
karaha padara java.* 

» 

10) Karana chutaka kc marana chutaka. 


8) One who does, must suffer, 

9) Let there be death or safety ; one 
should face the consequences. 

10) One must do and bear the result. 
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The economic life of Raniparaj is far from satisfactory, and the 
following proverbs illustrate this point amply. 

11) Kukai^S ca nSdana Amasapfunaveca 11) The life of Kukana resembles the 

c&ndanS. phases of moon. 

12) Mitha haya ta pitha naya Pitha 12) If he has salt, he is short of flour. If 

hSya ta mitha nSya. he has flour, he has no salt. 

13) Khale ta sudhi gale Kanagc ta sudhi 13) The corn flows till the threshing 

ranage, * floor is empty. The man enjoys till it 

is in store. 

Then he has no go but to seek a moneylender, though he knows 
that — 

)4) Savakarina dagada ghogivara jada 14) Debt of moneylender is like a heavy 

basaha. stone round the neck. 

c 

Naturally a landlord in the Raniparaj village is considered a man of 
importance. And he has a number of serfs, serving for him, hence — 

15) Vastivara masti. 15) His strength lies in man power. 

10) EkajanSci vasti ghara calaha nahi. 10) He alone cannot run a show. 

Yet his presence is considered essential for supervision, otherwise — 

17) Dhani nahi piisa, khctici nasa Dhani 17) Absence of landlord means ruin of 

pasa, la khctici asa. crop. His presence means liope. 

The greatest vice of the Raniparaj is his fondness for drink. He 
makes every occasion an excuse for drinking. Yet the proverbs extol 
the virtues of temperance. 

18) Daru apana khava Daru apanilla 18) VVe should drink liquor. If liquor 

khaya ta fipana manuha kasana. drinks us, we arc not men. 

19) Daru piva na sangava mu motha 19) Drink and shout that I am King. 
Darn utari jaha ke phadiya sapadaha Afterwards the pockets are empty, 
nahi . 

The drink leads to brawls and quarrels. During these quarrels, 
one is likely to hear the following proverbs — 

20) Nijela vaghala jaga kari didhi. 20) You have aroused a sleeping tigt^r. 

21 ) Puchadivara pau thevaha taha sapa 21) A snake bites, when its tail is pressed, 

cavaha. 

22) Saradani dhava kupipavata Ragini 22) A chameleon’s run extends to hedge, 

dhciva gothana pavata. An angry man’s to cattleshcd. 

23) Huila te jaila. 23) Let anything happen. 

24) Mani abaru bharina taha pngadi 24) When I will regain my honour I will 

bandhina. put on my headgear. 

25) Fojadarica nata gharama nahi jata, 25) Related \vth a police officer and no 

grinding wheel in a hut, i.e?.— Braggard. 

26) A dog must not be let loose against 
a dog. 


26) Kutar5vara kutarS t^ava nahi. 



the raniparaj proverbs 

27) Sangula ta ang^vara eulS. 

28) Harahara bhusa, karabhara phtisa. 

29) Shahanani eka bata murakhani 
sari rata. 

30) Dona disa rahan^^ gava kai lahani. 

31) Madhala bailala saisa maraha. 
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27) I am advising and you arc pouncing 
on me. 

28) Hasty conclusions^ result nil. 

29) Wise speak once, fools throughout 
the night. 

30) To stay for two days and to question, 
‘Vhy the village is small ?** 

31) Driver beats the middle bullock, i.^., 
one who tries to separate the fighters. 


The occupation of Raniparajs is agriculture, and they anxiously 
await rainfall at the constellation of Citra, to have abundant crop. 
They say : 


32) Varase cita, bhage bhita. 32) Rainfall at Citra brings overflow 

of grain. 


Generally the Raniparaj proverbs, like other proverbs are ethical. 
A few of these are cited here. 


33) Jasa sanga tasa ranga. 


34) Mana jalaha ta mana janaha Dhura 
nighaha ta jaga janaha. 

35) Raja raja karaha. duniya majama 
jagaha. 

30) Pudhe pudhc marana nako citara. 

37) Gada calaha ta gada nahita madha. 

38) Gharobala ghara dyava, hisabala 
nit a raheva. 

39) Shikavaha to mabapa, udavaha to 
vairi. 

40) Eshi varasa jagaha to purusha sham- 
bhara varasa jagaha to murakha. 


41) Paca lakadani dhuni petavaha ta 
duravara nijava. 


42) Her^lyaja ta sangayaja, bharamasata 
kasa sangayaja. * 

40) Duran a dungara shobhi disaha Naji- 
akana dungara gan^i disaha. 


33) As the company, so the pleasure 
i.e.f a man is known by the company 
he keej>s. 

34) If mind burns, mind knows. If there 
is smoke, then others know, i.e. , one 
knows one's own mind. 

35) The king rules and the people enjoy, 
i.e,y one toils and others enjoy, 

36) Don’t paint always a picture of death, 
i,e,y do not be disheartened. 

37) If it movies it is a cart. If not, it is 
a dead thing. 

38) Give a house to a friend. But do 
not omit farthing from account, i.^., 
be particular in business. 

39) One who advises is father ; one who 
puts off is enemy. 

40) One who lives eighty years is a man. 
One who lives hundred years is a fool. 
(As advance age brings untold suffer- 
ings). 

41) One should sleep away from fire 
when five logs arc burning, i.e, , keeping 
away from public scandal. 

42) One should tell what is seen and 
not what is heard. 

43) Mountains appear lovely from dis- 
tance but ugly from near, Familia* 
rity breeds contempt. 
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44) Disala deva phiiala navasa 2japl< 44) Saw the Ck>d, kept the promise, from 

suna shikabudha ISgani. today I follow the teaching, i.e., I have 

understood the law by warnings and 
punishment. 

45) Aiti bhali Sshavai^a. 45) Reserve is useful in times of need. 

Like Wordsworth, a Raniparaj proverb declares — 

40) Bapa beta p^una janamaha. 40) Child is the father of man. 

As the Raniparaj believe that a dead person is reborn as the son of 
his son. 

Such is this aboriginal Raniparaj tribe. In their own words, 
they declare — 

47) Ami asala jiita tumi anadu jata. 47) VVe are original you arc not. 

And how can one, who knows ancient history can deny their claim 
to originality in matter of habitus as well as valour and intelligence ? 



dasavatara citra 

Gujarati FaialinK in the Saventeenih Century 

Bv Professor K. B. Vyas, M.A., F.R.A.S., 

Elphinstone College^ Bombay 

I 

T hat Gujarat held a distinguished place in artistic achievements in 
ancient and mediaeval India is now an established fact. It parti* 
cularly excelled in the art of 5 )ainting. All great masterpieces of 
ancient Indian painting come from the Northern Deccan and the western 
border of Malwa, which almost touches Gujarat.^ Numerous records 
are now available, which point to the skill of the Gujarati artists in 
painting, sculpture and other arts. A Tamil poem Manimekhalai, at- 
tributed variously between the 1st and the 6th century A.D., tells us that 
the painters of Lata, as well as of Kosala, were renowned for their skill 
all throughout the country.* At another place it refers to sculptors 
from Vardhamanapuri, which, according to Mr. N. C. Mehta, may 
be perhaps modern WadhwatJi in Kathiawad.* The famous Bagh 
fresco, where women are shown as moving round in a group dance with 
little sticks in cither hand, evidently keeping time with the lilt of the 
song,* is definitely a depiction of the celebrated dandia rasa, which is 
a feature peculiar to Gujarat. The artists who executed the scene must 
have been in all probability Gujaratis. The distinctive characteristics 
of the Gujarati painting — the three-fourths profile with the further eye 
bulging out from the facial outline, and the pointed nose — are also 
evident in the frescoes of Elura, 8th century A.D.‘ The three-fourths 
profile is met with even earlier in the frescoes of Ajanta, 6th and 7th 
centuries A.D.,® and of Sigiriya, Ceylon, 5th century A.D.* It is possible, 
in the opinion of some art-critics, that the painters of Gujarat may have 
been responsible for the frescoes of Ajanta and Elura.* From a refer- 


* \^ide The Bagh Caies in the Gwaliu' State, pub. India Society, London, 1027, 
p. 4; N. C. Mehta, Studies in Indian Painting, Bombay, 1020, p. 21. 

* ManimMialai, of Sittalai Sattanar, trans. Krishnaswamy Aiyangar, p. 150; 
cited by N. G. Mehta, Gujarati Painting in the Fifteenth Century, A Further Essay on Fasanta 
Vilasa, p. 25. 

3 N. G. Mehta, A New Document of Gujarati Painting — A Gujarati Version of Gita 
Govinda, Journal of the Gujarat Research Society, October, 1045, p. 139 f.n. JVbte—Dther 
scholars consider that Burdawan in Bengal represents the ancient Vardhamanapuri. 

‘1- Vide The Bagh Caies Plates D & li (‘The Fourth Scene’). 

® Vide the figure ol' Lakjini on the ceiling painting of the KaiiSsa temple, ElurS. 
Plate LVII, figure 1 90, History of Indian and Indonesian Art, by Dr. Ananda K.. Gooma- 
raswamy, London, 1927. 

8 Goomaraswamy, op, cit., pi. XLVIII, fig. 179 and 180. 

Cootnaraswamy, op. cit,, pi. L, fig. 184. 

® N. <s. Mehta, ‘Th^ Pictorial Motif in Ancient Indian Literature,’ Journal qf 
the Bihar and Orissa Research Society, Vol. XII, Pt. IV (1920), p. 601. Note — Other 
scholars, however, believe that the Ajanta and Elura frescoes were executed by Vak&taka 
artists and early Caulukya painters, 
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ence in Padataditakain, a mediaeval burlesque by Syamila, it appears 
that the residents of Lata and Saur^tra were known for their pursuit 
of sculpture and painting.® Somadeva, 11th century A.D. describes 
La^ as the very home of arts.** The Tibetan historian Taranath, 
1608 A.D., refers to a school of painting of the ‘Ancient West’ in vogue 
in the region of Gujarat and Rajputana in the 7th century.*^ Gujarati 
painting is in the direct line of descent of the older fresco-paintings of 
Ajanta and Elura and a continuation of the style of the ‘Ancient West.*** 

This level of high artistic achievement appears to have been main- 
tained during the succeeding period of the Muhammedan rule in Guja- 
rat. The Gujarati School of architecture showed remarkable achieve- 
ments in the reign of Mahmud Begarha (1459-1511 A.D.), and pene- 
trated to the surrounding country,’® and in the days of Akbar ‘Gujarati’ 
became an epithet of distinction among painters and artisans.’* 

II 

The School of Gujarati painting dates from c. 1100 A.D. It is 
in the form of illustrated manuscripts, religious and secular, first on 
palm-leaf (1100-1100 A.D.), and then on paper (1400-1650 A.D.)’* 
The old murals are no longer in evidence. The illustrated Mss are 
mostly religious, a bulk of them beir^ Jaina Kalpasutra Mss, though 
there have been some Vaiaijava and Sikta Mss as well, which have 
recently come to light. 

The Jaina Kalpasutra and Kdlakdcarya Kathd Mss were the first 
illustrated Mss to be brought to light and studied by scholars. It is 
for this reason that scholars were inclined to regard the art of these 
miniatures as Jaina art. Coomaraswamy first called this art the Guja- 
rati School of Jaina hieratic art, distinguishing it from the Hindu art, 
represented by the Rajput schools of Rajasthan, Jammu, Kangra and 
Garhwal, the Shikh school, and the Orissan School of Vaisijava book- 
cover paintings, all of which drew their inspiration generally from Vai§- 
Bavism.’® Professor W. Norman Brown first called this style Svetam- 
bara Jaina, as the miniatures in this style were, till then, found in the 
Mss of that community only. Later, finding it difficult to ascertain 
whether this art originated exclusively among the Svetambaras, he 
suggested the name ‘Western Indian’ to denominate this school.’* 


® Caturbha(ii , cd. D. G. Sarma and Krishna, Bakergunj, Patna ; cited by N. C. 
Mehta, GPFC {Gujarati Painting m the Fijieuith Century), p. 29. 

Kathaiaritsagara, laraiiga 74, vss 138-139 : 

I ^55Rr sr ii 

N* C. Mehta, SIP {Studies in Indian Painting) y p. 22* 

A. K. Coomaraswamy, HUA {History of Indian and Indonesian Art) p. 121 ; 
NaC. Mehta, SIP, p. 21. 

There arc three mosques at Jodhpur and one at Nagaur and one at Jalor in 
this style. It is characterized by several distinctive features like stone lattices, etc. 
VidtV&ccyhroytn JndianArchit€cture,{Th^ Islamic Period) , Bombay , 1942, pa. 53; 56-57. 
N. C. Mehta, JGRS, VII, 4, October, 1945, p. 139, f.n. 

13 W. Norman Brown, The Story of Kdlaka, Washington, 1933, p. 15. ^ 

13 AnandaCiloomaraswamy, RdjputPaintingyVoh 1, Text, Oxford. 1916, pp. i,2,6» 
W»Nf Brown, The Story <f Kdlaka, pp. 13-14. 
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Goomaraswamy too later on preferred the name ‘Southern Rajasthan!* 
as the more appropriate designation. 

It was Mr. N. C. Mehta who first maintained this art of miniature 
painting, as illustrated in the V^atita Vilasa paintings, which are corn* 
pletely akin to Kalpasutra paintings, to be a distinctively Gujarati art.** 
He pointed out that the Vasanta Vilasa miniatures, though painted in 
a style commonly known as Jaina, had nothing to do with Jainism or 
with any distinctive traditions of Jaina aesthetics. As a matter of fact 
Jainism hardly showed anything like a distinctive art tradition though 
it generously patronised the arts, particularly the arts of painting and 
sculpture. Mr. Mehta pointed out that the characteristic features 
of the Vasanta Vilasa paintings were derived from the folk>art tradition 
prevalent in Western India from the 11th century onwards.** This 
tradition must have inspired murals too, as appears from the pictures 
painted on the stucco of the 16th century, forming a part of the interior 
decoration in the houses of this period, and exhibiting the same character* 
istics as the Kalpasutra and Vasanta Vilasa miniatures.** 

Mr. Mehta’s stand was amply vindicated by the wealth of Vai^bava 
and other illustrated Mss which have recently come to light. Among 
them are the illustrated Mss of Gita Govinda, Bala Gopdla Stuti, Devimihdt- 
mya^ Brimad Bhdgavata, and Rati Rahasya, found and studied by Dr. M. R. 
Majmudar,** and the very profusely and beautifully illustrated Ms 
of Gita Govinda of the 16lh century, acquired and discussed by Mr. 
N. C. Mehta.” 

There is another objection too against the view that attributes a 
Jaina origin to Gujarati pictorial art. Jainism is a religion of extreme 
austerity, which discountenances sensuousness in any form. It could 
not, therefore, have inspired paintings like Vasanta Vildsa miniatures, 
which are entirely erotic and sensuous, some depicting even nude figures. 
It is only the art of architecture that has been influenced by Jainism 


18 N. C. Mchat, SIP, 21-23. 

1* Ibid, 21-23 ; GPFC, 25. 

*0 N. C. Mehta, GPfC, 26. 

*1 M. R. Majmudar, ‘A 16th century Gita Govinda Ms with Gujarati Paintings,’ 
Journal tf the University of Bombay, May, 1938. 

„ „ ‘Rare Sculptures from Kotyarka and an illustrated 

Ms of Gita Govinda,' Journal of the University of Bombay, 
September, 1941. 

„ „ ‘Two Illustrated Mss of Rati Rahasya of the Giyarat 

School of Painting,’ Journal qf the University qf Bombay, 
May, 1937. 

,, „ ‘Newly Discovered Durgapitha Miniatures of the Giyarati 

School of Painting,’ JVew Indian Antiquary, August, 1939. 

,, ‘Earliest Devi-Mfih6tmya Miniatures with special reference 
to Sakti worship in Gujarat,’ Journal of the Indian Society qf 
Oriental Art, Vol. VI, 1938 (Gaganendranfith Tagore 
Memorial Number). 

,, „ ‘Illustrated Mss of Bilvamahgala’s B&l&-Gop&la-Stuti, 

Journal of the University qf Bombay, Sq)tember, 1947. 

* Sarabhai M. Nawab, Jaina Citra Kalpa Batd, pictures, 67, 68. 

M 'N. C. Mehta, *‘A New Document of Gujarati Painting— A Gujarati version of 
/5lta Govinda,’ Journal ^ the Gtgarat Research Society, October, IHUi Achdrya Dhurva 
Srribaka Grantha, Pt. III. 1946, pp. 178-182 ; Journal qf the Mian Society qf Oriental Art, 
Vol. XIII, 1946. 
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to a certain extent, though there too the Jaina tradition docs not show 
any marked divergence from the Brahmanical tradition. For, as 
Burgess has pointed out, the Jaina temples at Abu and Bhadre^vara 
belong to the same architectural tradition as the Brahmanical temples 
at Siddhapura, Somanatha and Ambaranatha.’* 

The preponderance of Jaina material in Gujarati painting is ex- 
plained by the fact that Jainism emphasised the copying and illustration 
of important texts as a part ofits religious discipline. Thus Kumaiapala, 
the celebrated Solanki King of Gujarat, employed hundteds of scribes 
to copy the Jaina texts in ink of gold, and Vastupala, the celebrated 
minister-savant spent seven crores of rupees in getting the Jaina works 
copied.** This activity reached its height in the 16th century when the 
Jaina teachers applied themselves whole-heartedly to building up vast 
jMnabharjddras of Jaina works, and the rich Jaina laity spent lavishly 
in getting the ancient texts like the Kalpasutra and the Kdlakdcdryakathd 
illuminated and illustrated with the object solely of earning for themselves 
religious merit. Sangrama Soni, a millionaire of Mandavagarh (Mandu) , 
1436 A.D. , is known to have spent 208,000 gold coins in having illumi- 
nated and illustrated copies of Kalpasutra and Kalaka Kalha}^ It is in 
this period, in the 15th century, that Somasundara Suri, the well-known 
Jaina teacher, the hero of Somasaubhdgya, had hundreds of rare and 
valuable works written on palm-leaf transferred to paper,*® and Jina- 
bhadrasuri founded the famous Jaina jfldnabha^dras of Patai.i, Khambhat 
(Cambay), Ahmedabad, Jesalmer, Jhalor, Nagor, Daulatabad and 
other places.** These jmnabhandaras have been jealously guarded by 
the Jaina community ever since. 

On the other hand the Brahmanical centres of learning like Ananda- 
pura (Vadnagar), Prabhas, Jun%adh, and Dvaraka suffered constantly 
on account of the Muslim raids, when their vast treasures of Brahmanical 
works were destroyed or in-etrievably lost,** Hence not a single Brahma- 
nical palm-leaf Ms has survived,** and even the classical vs'orks of poets 
like Narasitiiha and Mira, who have won an immortal place in the hearts 
of the people, have failed to come down in any contemporary Ms. In 
these circumstances the Brahmanical material is necessarily scanty, 
while the Jaina material is quite abundant. 

This fact has often been over-emphasised in determining the nature 
of this school of painting. It is certain that the art underlying the 
Brahmanical and the Jaina miniatures is essentially the same. There 
is absolutely nothing that could distinguish one from the other. The 

The Antiquities of the Town of Dabhoi in Guiarat, Jas. Burgess and H. Cousens, 
Edinburgh, 1888, pp. 1-2. 

Dr. Hirananda Shastri, *A Pre-Mughal Cilrapata from Gujarat* , Indian 
Historical Quarterly, September, 1938, p. 425. Cf. also Sarabhai Nawiib, ‘Gujaratni 
Jain^rita Citrakala ane teno Itihasa*, Jaina Citra Kalpadruma, Introduction (Citrakala 
Vibhaga), p. 46. 

« N. C. Mehta, GPFC, 25 f.n. 

W M. R. Majmudar, ‘Two Illustrated Ms;> of Rati-Rahasya*, Journal of the 
University of Bombay, May, 1937, p.l35. o 

*1 N. C. Mehta, GPFC, 25 f.n. 

M. R. Majmudar, ‘Earliest Devi-Mahatmya Miniatures’, JISOA, 10.38, p.126. 

»• M. R. Majmudari ‘Newly discovered DurgS-patha Miniatures/ FflA^ August, 

19301 p. 812, 
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artists who executed them were the same.®® Very probably the artists 
were non-Jainas, who worked for patrons of every religion, otherwise they 
would not have fallen into the error of painting even Jaina Txrthankaras 
with a Brahmanical Iripundra, and decked with ornaments.®* It was a 
practice with the Jainas from very early times, and one which persists 
to this day, to employ Brahmins for teaching their Prakrit texts®® and 
for preparing copies of their sacied texts. 

It will appear from the foregoing discussion that it is more appro- 
priate to designate this art of miniature painting with reference to its 
geographical provenance than it will be to do so with reference to the 
creed of those who patronised it. The term ‘Gujarati painting’ intro- 
duced by Mr. Mehta has now been generally adopted by scholars.®® 

One thing, however, deserves to be noted in using this term. The 
geographical boundaries of Gujarat in the Rajput period were different 
from what they are to-day. Gujilrat then included .a major part of 
Rajputana, and parts of Mahva and Khandesh. Gujarat in early 
mediaeval times was comprised of Northern Giyarat with A^ahilpur 
Piitaij as its capital, and Southern Rajasthan with Srimal or Bhinnamala 
as the principal centre, while Laf^t, the present Southern Gujarat, re- 
mained more or less a distinct unit. Culturally N. Gujarat and S. 
Rfyastlion showed the closest affinities and formed one homogeneous 
cultural unit. Several of the higher castes of the piescnt-day Gujarati 
community, such as the Srimall Brahmins and Banias as also the Porvad- 
Banias, have descended from Bhinnamal or Srimfil in S. Rajputana. We 
have glimpses of such immigrations in works like the Vilamalaprabhandha 
of Lavauyasamaya. The language cun cut in this area — N. Gujarat 
and S. Rajasthtin — during c. 1‘300 — c. 1600 A.D. was the same, namely, 
Old Gujarati, or as some scholars would prefer to style it. Old Western 
Rajasthani. It is very significant that several old Ciujarati classics like 
the Kahnadade Prabandha (1512 V.S.) ■w’erc composed in and transmitted 
from the heart of Rajasthan. 

In view of this cultural homogeneity prevailing in Gujarat and S. 
Rajasthan during this period it will not be a misnomer to designate the 
art of Gujarati miniatures from 1100 to 1600 A.D. as ‘Early Rajasthani,’ 
or to be more precise, ‘fiarly Southern Rajasthani’, or simply as ‘Early 
'Western Indian’ as suggested by Prof. Brown.®"* In fact after the 16th 


30 N. C. Mehta, ^GRS, Ocoibcr, 104."., p. 1.39 ; M. R. Majmudar, JUD, May, 
1 938, p. 1.32. 

Vide .S.-irabhai N.-uvab, ^ama Cilra Kalpahln, pp.31 anti .30, pictures .37 and 40 ; 
jfaina Citra hnljm Druma, plates I.T atul LXI. 

8* Vide Ibid, i.irtures 21 and 20. 

•3 Cf. A. K. Coomaraswainy, Encyclopaedia liritannica , 14th edition, Vol. 12, 
p. 217 ; also Vincent A. Smith. A History of Fine Art in India and Ceylon, 2nd edition, 
Oxford, 19.30, p. 20.5. ./Vo/« -Sri Rai Krishna Dasa in his IUmratiya Ci7raI^a/« prefers a 

more comprehensive t«'rm like Apabhraiiisa school, whirl, would include all local 
schools of painting; in more or less the same style, prevalent all over India and even aa 
far as Burma during this period. Though 90 per cent of the material in this style is Jaina, 
there is soi#e non-Jaina material too revealing similar characteristics : the frescoes of 
Pagan, 12thy;entury ; 'Tibetan CBuddhist) Palm-leaf MSS, 12th century; Madanap&la 
ternple paintings at Jhansi (U.P.), 11th century; and the .\vadhi Kavya paintings, 
of tlte 14th century. 

*4 W. Norman Brown, The Mery of Kalaha, p.l4 ; .also Foreword to Jaina Citra 
Kalpa Lati, cd. Sarabhai Nawab. 
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century the Gujarati art of Ms painting gradually merges into the Rajas- 
thSnl and Pahari art. But as the term ‘Rajasthani* has already ac- 
quired a specific connotation by its as.sociation for a long time with 
Jaipur painting.s of the 17th and 18ih centuries executed in a style quite 
different from the Ciujarati miniatures, it will lead to ambiguity and 
confusion to use it also with reference to the Gujarati painting.** 

Ill 


Let us now review in outline the development of the Gujarati art 
of painting and diseu.ss its characteristic features. 

Gujarati art, as we have noted earlier, has had a long and glorious 
history. Gujarat pos.sessed a distingniKhed art tradition e\en before 
the period of Ajanta and Eluta frescoes, as a])];e.'.rs from the references 
in Manimekhalai, Kathasaritsilg.ira and the history of Turanath. Of 
this earlier phase of the Gujarati aft we have no spcriinens surviving 
to-day. 

The fresco-paintings of Ajanta and Rhua represent the next phase 
of Gujarati art. As s<jmc art-critics have pointed out, it is possible to attri- 
bute the execution of these paintings to the Chijarati artists on historical 
and stylistic grounds. Western India had a great reptifatitm as a centre 
of painting from ancient times, and all the surviving rincient S])orimens 
come from Southern and Western India. Srjmc of the frcscttcs, like the 
Bagh, depict aspects of life which are distinctively and ehriraelerislically 
Gujarati. Stylistically there arc .several eliafaetoristics eominoti to the 
fresco paintings of Ajanta and El.u'a and the ( hijarali miniature paintings 
belonging to the period from the 12th to the ]6th century, for instance 
the three-fourths profile with the further eye protruding from the facial 
outline, the long almond-shaped eye reaching to the ear, the ])ninted 
nose, the angular a])pcaranee of the face, which ehar;u;teri/e the (iuja- 
rati miniatures, are found in the Elura and Ajanta frescoes. 

Gujarati miniatures are derived from the earlier murals and continue 
the same tradition. Idicy are like a.biidgcd versions of the earlier 
frescoes ; if enlarged, they would look exactly like w.'ill-})ainlaings.*® 
Gujarati miniatures constitute the last ]di.a''C of (iujaraii art before it 
became merged into the Rajasthani art. It represents an intermediate 
stage between the eax’lier frescoes and the later R^ai.asthfir.T art.*^ 

The Gujarati paintings, however, cannot ajxproaeh the aesthetic 
heights of the Ajanta frescoes. The Ajanta frescoes stand incomparable 
in their rhythmic composition, theii’ extraordinary beauty of line;, the 
majestic gi'ace of their figures, and the wealth of their deeorativr* imagery. 
The relative decline in (iujarati art from the aesthetic heights of the fres- 
coes is due to the shifting ofjxatronage. The frescoes at Ajanl.a and Elura 
were executed under royal patronage, xvhile the Gujarati Kalpasutra 
and other miniature' paintings were lendered for the bourgeoisie, who 

8* N. C. Mejita, jtGR^>, OrtoPer 194"!, p. l.?9 f.n. • 

88 Coomaraswamy. lidjfnit Pavitvip., \'ol. 1,3; Melita. .S//M7. 

N. C. Mehta. ‘The Pictorial idotif in Ancient Indian Litei.ature,’ JBORS, 
Vol. Xri, Ft. IV, 1926. p. 562. 
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could hardly be regarded to be the proper connoisseurs of art. More- 
over, from early times there was a diiferentiation between the pat- 
ronage art and the art attached to temple-building. The former develop- 
ed into the K'alpasutra and other miniatures, while the latter is revealed 
in the immortal frescoes of Ajantfi, Bagh, Elura, Sigiriya and Sittan- 
navSsal.®* The former existed to please its patrons, the rich or the 
noblemen, while the hitter drew its inspiration from religion and attempt- 
ed to express through the medium of art ecstasies ol religious fei-vour. 
The temple art soared high in artistic achievement, while the patronage 
art lagged behind. 

The Gujarati ait of miniature painting flourished during c. 1100 
to 1600 A.D. So far it has only been found in the illustrated Mss of 
Jaina Kalpasutra and Kdlakdcdrya k'athd, Vaisrjiava works like Gtla Govinda, 
Bhdgavata, Bdlagopdlastuti, Sakta Divlmdhdtmya, and secular works like 
Vasanta Vildsa, Rati Rahasya and Kdkatula. Of these a very limited 
number of AIss, mostly Kalpasutra and Kdlakakalhd, at e on palm-leaf, 
while the rest arc on paper. Among the noteworthy illustrated palm- 
leaf Mss are the Nislthacurni Ms of V.S. 1157 in Sanghavi Padano 
BhaJ.i<j.ara , PataiJi*® the Jndnasutra Ms of V'.S. and the Dasa- 

vaikdlika Laghuvrtti of V.S. 1200 in Shanlinalh BhaJ.i<j.ara, Cambay;*^ 
the Ms of 1218 V.S., containing the miniatures ol goddesses reproduced 
by Mr. Nawab in Jaina CilraKalpaDruma the Kalpasutra AIs of 1294 
V.S. referred to by Coomaiaswamy and the palm-leaf Ms of V.S. 
1427 in the Ujainfoi Grantha Bhaiitjlata, Ahmcdabad.^* The {lalm- 
leaf period extends upio 1100 A.D., after which paper began to be used. 

The surface olfered I'or painting by the palm-leaf had ample length 
but vciy restricted width. Hence in (ho palm-leaf paintings the greater 
dimension is the horizontal, w'hilc in the paper paintings it is generally 
the vertical. The palm-leaf paintings are cxeiaitcd with wider stroke, 
are less complicated in composition and have fewer details than those 
of the paper period. The reason is that the palm-leal is less adapted to 
line and delicate woik than is paper. Paper ofl'ers a much larger 
vertical dimension and is sirsecptiblc to liner workmanship. In paper 
paintings the broad and simple outline of the palm-leaf miniatures 
yield place to a more delicate drawing and elaborate composition with 
a multiplication of detail. The palette has alst> grown richer, gold, 
silver, blue and ochre being added to the palm-leaf tones. The minia- 
tures of the paper period are thus more elegant, more sophisticated 
and more decorative than the earlier palm-leaf miniatures.*® 

The style of the Gujarati miniatures is similar to that of the Ajanta 
frescoes, though it is not as accomplished as the latter. “The style is 
one of pure draughtsmanship; the colour is indeed brilliant but it is the 
outline that establishes the facts, and this outline, though exceedingly 

»» N. C. Mehta, A7P, 00. 

Sarabhai Nawab, JCKL {Jaina Qka Kalpalatd), Introduction, p. 17. 

^0 Btown, The Story of K&laka, 15. 

« Nawab, JCAZ,, p» 2. 

** Ibid, pp. 2-3. 

48 G^omaraswamy, ////.d, 120. 

44 Nawab, JCAX,p. 10, pictures 14-16. 

41 . W. N, Brown, Tht Story qf KSlaka, 20-29 
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facile and almost careless, is very accomplished, and very legible. In 
many cases the execution might well be called brilliant. . . .The variety 
of-scencs and circumstances represented is very considerable, and the 
pictures aiibrd valuable information on contemporary, or more pro- 
bably, considering the conservatism of the style, earlier than 15th cen- 
tury manners, customs and costumes.” “'I’hc pictures are brilliant 
statements of the facts (of the narrative). 'I'heie is no preoccupation 
with pattern, colour, or texture for their own sake; but these are achieved 
with inevitable assurance in a way that could not have been the case 
had they been directly sought. The drawing is in fact that perfect 
equilibrium of a mathematical equation, or a page ofa composer’s score.”*' 
“I'he ligures arc bound by bold and delinitc lines, and represent funda- 
mental types and forms with no attempt at verisimilitude or elegance. 
The artist is more concerned with the narrative than with the exhibition 
of his accomplishment ; and consequently the utmost possible use is 
made of symbols and suggestion, regardless ol the harmonics ol throbbing 
colour and balanced composition. *The colour scheme is extremely 
simple .... mere technical skill is always held in reserve, in complete 
subordination to the narrative flow of the pictures. .. .Shading, fore- 
shortening, perspective, complexities of colour arc conspicuous by their 
absence.”** There is a naivety, an absence of sell-consciousncss in these 
pictures. They arc generally idealistic, with the result that there is 
no proper portraiture in them. Their sole aim is to tell the story swiftly 
and vividly through the medium of line and colour.*^ 

This art has been criticised, as not attaining its full aesthetic possi- 
bilities on account of its incomplete mastery of Ibrm and desigri, its lack 
of elegance, and its poverty of imagination, everything being pitched in 
a lower key. These limiuvtions are attributed to its plebian origin.®® 
This criticism is a little too severe and perhaps undci served. It would 
be unfair to judge this early hieratic art by modern aesthetic standards. 
It has a dilferent techniciue and a different purpose. It aims not at 
producing likenesses but at giving a pictorial representation ol the 
narrative, and in this it has succeeded remarkably well. 

Perspective in the usual sense is lacking in these miniatures. Depth, 
a characteristic feature of Western art, is absent in the Eastern art, as 
the standpoint of the ’ lattei is different and the comparatively small 
size of the productions docs not require it. Eastern miniatuies aie like 
books to be read. The eastern artist sometimes makes use of what is 
called ‘aerial perspective'; that is to say, the object portrayed is beheld 
by the artist from above, and not from a horizontal plane. This is admir- 
ably suited to his purpose, for it enables him to deal exhaustively with 
his theme within the limited frame of* a single picture.'* Generally, 
however, he uses what may be called ‘multiple perspective’ that is, 
the objects are observed not from one fixed point, but simultaneously 
from several points. He tries to differentiate planes, but does not 
correlate them. 


48 Coomaraswamy, till A, 120. . c n, 

Coomaraswaniy, jaina Paintings am Afw, pp.32-7, cilciJ by N. C. Meiita,6// , 18. 
M N. C. Mehta, &JP, 17*18. 

^8 M. R. Majmudar, *An Illustrated Ms. of Gila Govinda’ JUB, Sept. 1941, 129. 
80 N. C. Mehta, GPFC, 32-35. 
w N» Cl Mehta, SIP, 33. 
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The anatomy of the figures in these paintings reveals several note- 
worthy characteristics. They are the thiee-quartcr profile with the 
further eye protruding unnaturally beyond the facial outline, the almond- 
shaped eyes drawn out to the ears, the long pointed nose projecting 
beyond the outline of the cheek, the general angular appearance of the 
face, the exaggerated expansion of chest in the male figures, and the 
crossed-legs or the bhadrdsana posture.** Sometimes, when representing 
deities like lulhankaras the full-front view is drawn, which appears quite 
inartistic. But the usual practice in the 14th and 16th century minia- 
tures is to draw figutes in three-fourths profile with the further eye 
bulging out in space. This typical treatment of the eye renders the 
expression of subtle moods and feelings impossible, with the result that 
the facial expression is always stereotyjjed. This deficiency is made 
up by the representation of rhythmic poses of the body (abhitiqya), and 
appropriate movements of the hand (mudrd), in which the Gujarati artist 
excelled. The movements of the |iands and fingers are most expressive, 
while the poses of limbs are exceedingly graceful. They express 
eloquently the moods and feelings, which could not, by the naiui'e of the 
technique, be expressed in the faces of the figures. 

The projection of the eyes in Gujarati miniatures has puzzled art- 
critics. Mr. Ajit Ghose explains it as due to the artist’s desire to show 
that he was not jrainting something flat but trying to reproduce plastic 
figures.*® Professor W. N. Brown attributed this practice to the imi- 
tation by painters of the Jaina Svetambara images. In Svetambara 
temples additional oval-like glass eyes are fixed upon the usual stone 
eyes of the images in order to give brilliance. They extend before the 
natural eyes of the image to the distance of half an inch or moie. When 
viewed from an angle the further point protrudes into space beyond 
the line of the cheek like spectacles. This style of the temple-image 
was copied by the painter.** 

Professor Brown’s explaqation has to face some serious objections. 
This treatment of the eyes is not confined to the Jaina miniatures only ; 
it is found in Vaisttava and Sakta and secular Mss as well. It can be 
traced much earlier, to the period when the frescoes of £lura were 
executed, for the ceiling painting of Laksmi in the Kail^a-templc, 
Elura, 8th century A. D., exhibits the same feature, viz. the bulging 
further eye.** 

Very probably the Gujarati characteristic is derived from these fres- 
coes paintings. In the Elura frescoes the further eye projects, but the 
facial outline on the further side is still noticeable. It is a true three- 
quarter profile drawing. When the facial oudine on the further side is 
omitted, and the pose remains the same, the result is the Gujarati tech- 
nique. The Gujarati style should be considered a vestigial survival of the 
earlier fresco-tradition. The palm-leaf Mss of thcPala school show a large 
part of the further cheek in the three-quarter profile, with the further 


efcomaraswamy, HIIA, 120 j Brown, 'rht Story of Kdloka, 16-18 j cf, also the 
miniatures in' Mehta, GPfC, plates ; and Majmudar, ‘A 15th Century Gita Govinda 
Ms’ fUB, May, 1938, plates ; and Nawab, Jaina CitraKalpaDruma, plates. 

*• Brown, Ibid, 16. 

** Brown, Ibid, 16-17. 

M ^loomaraswamy, HIlAt plate LVlIi fig< IW* 
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eye bulging noticeably in some cases/'’' It appears that the Gujarati 
painting in Western India and the Piila miniaturts in Eastern India, 
both originated from the same tcchnicjue of the Elura frescoes. The 
Pala school approximates closely to the Elura technique, while Gujarati 
painting has advanced some stages further. 

The Gujarati paintings throw a flood of light on contemporary 
customs, costumes, architecture and religion. W’e shall discuss here the 
contemporary costumes. 

The dress scheme during this period appears to be simple, though 
the material used was very fine. Brilliantly coloured material with 
fine border's was favoured. It w'as printed in various patterns of 
stripes, spots, flowers and birds. The draperies were generally loose 
and untailorcd. 

Men wore a dlioti, a short scarf thrown across the shoulders, leaving 
the upper part of the body bare, and a jewelled head-dress like a mukuta. 
They were very fond of ornaments and wore elaborate necklaces, star- 
shaped earrings, tight anklets, bracelets and Kadds on the arms. I’lie 
hair was gathered in a knot behind, deck(;d with lotns-buds and flowers. 
They usually wore a short beard, w'hich is not found in the liescocs of 
Ajanta and Bagh. IVrhaps it was the survival of an old Tndo-Iranian 
custom. 

The male costume was very much akin to that in vogue during the 
period of Ajanta painting. The pyjamas and the turban were intro- 
duced later, after the advent of the Mughals, when they were adopted 
as their national dress by the ar istocracy in N. India and Rajputana.*®’ 
But the common man still continued to wear dhoti. 

Women wore a long gaily coloured scarf broadest at the ends 
coming down from the sliouldcrs and hanging loose below the knees. 
The lower portion of the body was wrapped in a different coloured 
waist-cloth, in appearance very much like a dlurti. Skirts seem to have 
been unknown. A tight-fitting bodice or coH covering the bust almost 
down to the waist and covering the arms upto the elbows was in vogue.’’® 
Women delighted to deck themselves with ornaments, bangles, neck- 
laces of gold and jewels and garlands of flow’crs, Karnaphoola or large 
circular earrings, head ornaments, tmpuras or anklets, and other orna- 
ments. Nose-ring was unknown in this period, though sometimes 
women wore a diamond or a pearl as a nose-drop. The ancient girdle 
is absent.®® They bear a round ktimkum mark on their foreheads, as 
men bear the Vais^iavite iilaka. Women of the aristocratic class wore 
mukutas y -while those of the lower classes went bare-headed. The mag- 
nificent coiffures of Ajanta and Bagh have disappeared. Women wove 
their tresses in long and heavy plaits, sometimes attaching a tassel at 
the end. 


«• /iW.pp. 114-116. 

» N. C. Mehta, GPfC, 28, 
»* N. C. Mehta, SIP, 19. 

»» Ibid., 20. 

«• Jbid.t2U 
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The household furniture as revealed in these paintings seem to be 
rather limited-large and commodious bedrteads covered with dainty 
bed-spreads, raised seats, canopies, carpets coveting the floors, and 
mounted heads of deer to serve as pegs. Swings, which are an out- 
standing feature of the modern Gujarati households, are met with 
rarely — only in the paintings of Vasanta Vildsa and Balaknddkdvyc. 

Landscapes are rarely depicted in these miniatures. Only one 
pure landscape exists in the Vasanta Vildsa paintings.®* Clouds are 
represented by bold cuives in blue, and horizon is shown as a blue wavy 
band at the top of the page. Rocks are painted as .stumpy elevations 
sharply defined by irregular lines.®* Water is indicated by wavy lines, 
faintly bluish in colour, often .shown with fish and lotuses inside it. 

The treatment of trees is (onventional but always charming. 
Against a dark background the heavy foliage is shown distinctly, each 
leaf being fully visible and arrangCil in a syniinetrical pattern. Ceneially 
the trees are laden with blossoms. The tiees are painted for purposes of 
decoration and for filling up the empty space on the two sides. Oc- 
casionally the trees are shown as bending inrvards towards the figures, 
resulting in a typical symmetry. The tiees generally represented are 
the graceful mango and the bakula trees, the stately palm, and the lovely 
poinegTanate tree. 

The animals too are shown in a convcntic-nal manner. The Hon 
is rendered very much like the tigx r. 'J'he representation of the horse, 
the elephant and th.e deer is, ho\\( \er, cpiiie efiretive and vigorous. 
Of the birds, the crow and the parrot aie often jraintccl large in order 
to make ihcni prominent. 1 he peaeiak is diawn less ficcpicntly, but 
always with great care and considerable charm. A notable feature of 
these animal diawings is that liie leprc sentaticais are generally doll-like 
and are usually dcrorative. 

After the IGth century the Gujarati or Western Indian art gradually 
undergoes a change and merges alnujst Impeicejitn'ly into the Rrijasihani 
art of the 17lh century. Of the paintings of Vasanta Vildsa’^ and Gita 
Govindal’* tiiose that depict lo\e and the seasons develop later into the 
elaboraU ly finished rdgiiu and ndyikdbhfda niasurpicccs of the Rajput 
school. Though theie i.s some mudilK .uion of 1r(hnic|ue in the latter, 
still their affinity with earlier mii’.iatures can hardly be questioned. 

This development was to some extent a result of the influence of the 
Ivlughal school. The influence of tl;e Mughal art is noticeable in the 
Gujarati and Rajasthrini paintings of the IGtli and suljscc[ucnl centuries. 
The earlier technique has undergone fiu -reaching cl.angcs. The thiee- 
fuurths profile has become a .strict profile; floral patterns arc fieqnciilly 
replaced by arabesques ; llic clross-.scheme has altered, angarkhds and 
pyjamas In the male and skirts and sari in the female attire coming into 
vogue. The primitive vigorous movements and significant poses and 


ei Nf c. Mehta, SIP, 27. 

N. C. Mehta, IHa., 21. 

83 N. C. Mehta, CPFC, p, 30, pictures .'57 and <54, 

* 84 M. R. Majmudar, ‘An Illustrated Ms of Gita Govinda,’ JUB, Sept. 1941, 
p. 131, and plates VII, VIII and X. 
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gestures have given place to more delicate, refined and faithful repre- 
sentation of figures. The colour-scheme as also the general composition 
hiw become more complex and elaborate. 

In spite of these changes the fundamental basis of the Gujarati 
and Rajasthani art remains unaltered. Its inspiration has been mainly 
religion and folklore and its technique more or less idealistic. 

The distinction between Rajput or Hindu and Mughal art, though 
clear enough, has, sometimes, not been adequately recognised. Mughal 
art is a complex of several elements. Its substratum is Rajput or Hindu, 
but it has changed, sometimes even beyond recognition, on accout.t 
of Persian and sometimes Western influences. The Mughal school 
commenced under Akbar, when it was just an imitative art, copyin" 
the Iranian masters. Tt took great strides and gained considerably i 
dignity and prestige under the generous pationagc of jehangir, whi 
showed more genuine interest and sounder judgment than his fathei 
It cast off the servile imitation of Persian art, and ventured boldly int 
new regions. It was under Jehangir that the Mughal art found itself 
It continued to flourish during the next two reigns, but at varying levels 
of excellence. 

“Mughal art is at home in the portfolios of princely connoisseurs, 
but the Hindu paintings have stepped from the walls of shrines and pala- 
ces and public buildings, where their traces linger still. Mughal art 
,is secular, intent upon the present moment and profoundly interested 
in individuality. It is not an idealization of life, but a refined and ac- 
complished representation of a very magnificent phase of it. It is 
dramatic rather than static ; young, fond of experiment, and ready 
to assimilate. It is splendid and attractive, but it rarely touches the 
deep springs of life. Its greatest successes arc achieved in portraiture, 
and in the representation of courtly pomp and pageantry. All its themes 
are worldly. . . .The subject-matter of Mughal art, as such, is of purely 
aristocratic interest : while that of Rajput painters is universal. The 
distinction of Mughal from Rajput painting is indeed nowhere more 
apparent than in the fact that the former is aristocratic and professional, 
while the latter is at once hieratic and popular and often essentially 
mystic in its suggestion of the infinite significance of the most homely 
events. Mughal courtiers would not have been interested in an art 
about herdsmen and milkmaids, nor Vaishniavas in pictures of elephant 
fights.”®’'^ Mughal art subordinated mere technique or cleverness 
to sincerity of representation. This is in evidence not only in its 
portraiture, with its amazing characterization, but also in its very natural- 
istic and delicate treatment of trees and animals. Its extremely quiet 
and subdued tonality stands out in marked contrast to the intensely 
brilliant colouring of the Rajput art.*® 

Mughal art must have influenced the Rajasthani art, as we can 
judge from the change in the dress-scheme, ornamentation, pose, and 
colour-scheme, which came over the latter after the 16th centuiy. Still 

*• Ananda Coomaraswamy, Rajput Painting, Vol. I, Text, Oxford, 1 916, pp. 6-6'. 

•® Coomaraswamy, Encyclopaedia Britannica, 14th ed., Vol. 12, p. 21 7j N. C, 
5/P, 92. 
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“the Mughal art, however magnificent its brief achievement, was but 
an episode in the long history of Indian painting : Rajput painting, 
with the other Prakrit arts, belongs to the main stream.”” Mughal 
art could not outlast its period of court-patronage, while Rajput art 
continued to exist along with it and after it, witnessing a wonderfiil 
revival in the post-Mughal period under the patronage of accomplished 
Rajput Kings like Sawai Jaising. 


IV 

The central inspiration of the DaSdvalara Cifra, as of the entire Hindu 
art, is VaisiTiavism. 

A tide of popular Vaisijavism, swept through the entire country 
during the 15th and the 16th centuries, and dominated the religious and 
social life of the people up to the close of the 17th century. It brought 
about a cultural renaissance the lilce of which was never witnessed before, 
and inspired some of the finest poetry and painting, music and popular 
drama in the Northern and Western India during this period. It is 
responsible for the immortal Sanskrit classic Gita Govinda, and the finest 
vernacular poetry of Narasirnha in Gujarat, Mira in Rajasthan, SuradSsa, 
Behori, Matiram and Kesavadasa in North India, and Vidyapati, 
Umapati and Can<jidasa in East India. In painting it has provided 
immortal themes to painters throughout these centuries. 

In Gujarat Vaisijavism in the form of Krs^a cult dates from very 
early times. The earliest evidence of the Kisija cult in Western India 
is the sculptured pillar of 6th century A.D., illustrating two incidents 
from Knsija’s life, the Nagadamana and the Govardhanadhara 9 a 
unearthed from Mandor near Jodhpur l)y Dr. D. R. Bhandarkar.®* 
A mediaveal sculpture depicting Balakrs^ia standing near the churning 
vessel is found on a pillar of the Modhera Sun Temple, 11th century 
A.D. An image of Govardhanadhari Krsija discovered at Devapattan 
and now in Veraval jujpears from its inscription to have been installed 
in V.S. 1302 by an Ahira lady. A stone inscription of King Saraft- 
gadeva Vaghela, V.S. 1348, reproduces as its benedictory stanza the 
last verse of the first canto of Gita Govinda.^* A variety of unique Vi99u 
images have been discovered in Gujarat, which by reason of their style 
or by specific inscriptions are recognised as belonging to this period. 
The celebrated Diydsrayakdvya, a historical epic of the Gaulukya period, 
composed by Acarya Hemacandrasuri, refers to a temple of the Dai^a- 
vatara — ^the ten incarnations of Vistjm — situated on the banks of 
the Sahasralinga lake at Aijahilpur Pataij.®*® Bhavnagar Inscriptions 


9T Coomaraswamy, Rajput Painting, Vol. I, p. 6. 

•* Durgashanker K. Shastri, Vai^rtava Dkarmano Sathkfipla Itihdsa (Gujarati) 
2nd ed., p. 148. 
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mention a folio of the Ms of Vis^ubhakti Candrodaya, dated V.S. 1469, 
which is evidently prior to the advent of Caitanya or Vallabha.^® 

Thus the cult of Vimu-Krsna worship took roots in Gujarat in early 
times, much prior to the 16th century. It was, however, Vallabhacarya 
who turned it into a popular religion and made it a powerful dynamic 
force, influencing the social and cultural life of the people in a variety 
of ways. 


V 

Vais^ava relij^ion and mythology have ever remained the favourite 
theme of Hindu painters. Though paintings of other sects and secular 
themes are occasionally met with, Vaisijava paintings predominate in 
the art of this period. 

The most outstanding Vaisriava tVork illustrated time and again is 
the Bhdgavata, the magnum opus of the Bhakti cult. Particularly the 
Daiama Skandha of the Bhdgavata, which describes Krsnia’s romantic 
childhood, has been freely drawn upon by Hindu painters. 


Several illustrated Mss of Bhdgavata have come to light so far. 
An excellent illuminated Ms of Bhdgavata, dated V.S. 1667, bearing 
an Old Gujarati legend, is preserved in the Jodhpur fort library.” 
A stray folio of Bhdgavata Bahama Skandha, dated V. S. 1690, with a 
miniature in pure Gujarati style, was found in the Ms Colled ion of 
Sri Vrajabhusapaltilji Maharaj of Kankaroli near Nathadvara.’^ An 
illustrated Old Gujarati Ms of Bhalana’s Dahnia Skandha, painted in the 
17th century when the Gujarati style was giving place to the Rajasthani 
style, has come to light. There are some illustrated Mss of Bhdgavata 
in the Oriental Institute, Baroda. Mr. N. C. Mehta in his Studies in 
Indian Painting has reproduced two exquisite paintings of ‘Rasamaij^ala’ 
and ‘Govardhanadhararta’ by an unknown artist of the Jaipur school, 
and some charming paintings of Krsna’s childhood by Manaku and 
Chaitu of the Tchri-Garhwal Sciiool. Dr. Coomaraswamy has pub- 
lished in his Rajput Painting (Vol. II) several beautiful paintings of 
Kangra school depicting scenes from Kr?ha’s early life. Numerous 
other Bhdgavata painting.s of different schools are also known to exist. 

Glia Govinda, which in Vaisriava religion ranks only next to Bhdgavata, 
is the finest expression of Vais^avism in poetry. Its music is exquisite, 
and its poetry supremely beautiful. But it is the religious aspect of this 
great Vai?i>ava classic that has appealed most to the popular mind. 
Gita Govinda soon became a part of Vaisriava religious lore, and Jayadeva 
began to be reckoned among the greatest bhaktas who were the Lord’s 
elect,''® 


10 Prakrit and Sanskrit Imcriptians, pub. Bhavnagar Archaeological Department, 

p. 161. 

11 M. R. Majmudar, ‘Some Illustrated Mss of the Gujarati School of Painting,* 
Proceedings of the Seventh All-India Oriental Conference, 1933, pp. *827-837. 

1* M. R. Majmudar, JVB, Sept. 1941, p. 131. i 

1* Cf. Surata Sangrama of Narasimha Mehta, pada 23-26. Vide Narasirhha Mehta 
Kxta Kavya Sarhgraha, ed. Iccharam Suryaram Desai, 1913, pp. 101-102. 
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GUa Govinda with its colourful romances of KrstJia and its sublime 
conception of the ten incarnations soon became a favourite of painters, 
who delighted to depict in colour its varied scenes. Several illustrated* 
Mss of Gita Govinda have come to light so far, and been studied. 

The earliest one belongs to the middle of the 16th century. It is 
in the Gujarati style, the miniatures being stylistically identical with 
those of Kaipasutra, Vasanta Vildsa and Bdlakr§naknddkdvj>a. It paints 
Sarada and the following six incarnations — Matsya, Kacchapa, Varaha, 
Nfsiriiha, Vamana and Para^urama. Other avataras are not traceable, 
perhaps because the Ms is incomplete. Hence there is no colophon 
also. On stylistic and calligraphical pounds it seems probable that 
the miniatures belong to the middle of the 15th century.^* 

The next illustrated Ms of the Gita Govinda is the one in the Gujarat 
Vernacular Society’s collection, published by Professor M. R. Majmudar 
in JUBy September 1941. It belongs approximately to the early 16th 
century and is in Gujarati or early Rajasthani style. The Ms is in- 
complete, ending abruptly at the end of the 1 1th sarga. Hence the name 
of the copyist or the artist remains unknown. But the primitive nature 
of the design and the simplicity of composition suggests an early date.” 
Like Coomaraswamy’.s ‘Kr§n>a expecting Radha’” it might belong to the 
late 15th or early i6th century. The drtxis-scheme is in continuation 
of the pure Gujarati style, which starts slowly assimilating the Rajasthani 
elements. There are introductory remarks in Old Gujarati at the bottom 
of the first folio, which establish the Gujarati origin of the paintings. 
There are 35 miniatures and 34 folios in the Ms. They contain only one 
of the incarnations, namely that of Vamana, the rest of the miniatures 
depicting Krsija with Radha or Gopis in various situations. They do 
not reveal any great technical excellence, and Kfsija’s figure is very 
poorly drawn, being neither expressive nor elegant. 

The third Ms in sequence of Gita Govinda is the one acquired by 
Mr. N. C. Mehta, and published by him in JGRS, October 1946, Acdrya 
Anandashanker Dhruva Smdraka Grantha, Part HI, 1946, and the Journal 
of the Indian Society of Oriental Art, Calcutta, 1945.” It is the most pro- 
fusely and elaborately illustrated document of Gujarati painting and 
is interesting in a variety of ways. The figures are more alive and the 
technique older and more akin to that of the fresco-paintings than 
several other known examples of Gujarati painting. The Ms belongs 
probably to the close of the 16th century. The miniatures are certainly 
very elegant and dainty as appears from the black and white repro- 
ductions in the JGRS, and the coloured plates in the Anandashanker 
Smdraka Grantha, and the JISOA. 

Mr. N. C. Mehta has also noted some stray pages of Gita Govinda 
done in the Mughal style perhaps during the time of Akbar, in the collec- 
tion of Sir Cowasji Jehangir.” 

M. R. Majmudar, ‘A 15th Century Gita Govinda Ms with Gvyarati Paintings,' 
JUB, Mayi9?8. 

r* M. R. Majraudai*, ‘An Illustrated Ms ofGita Govinda,’ JUB, Sept. 1941, p, 125. 

Gf. Coomaraswamy, HIIA, pi. LXXXII, fig. 258. 

* N. C. Mehta, ‘A new Document of Gujarati Painting— A Giyarati veriioQ of 
Gita Govinda.’ 

T« C. Mehta, Ibid., JGRS, 141. 
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^ A very remarkable version of the Gita Govinda is the one painted 
m the Basholi style by Manaku, a talented woman painter, in 1730 A.D. 
The pictures are very charming and the verse is illuminated in gold.’® 

Dr. A. K. Coomaraswamy has published two pictures of GUa 
Govi^a, cntitled Ul^r^^ftit^^i®® and ‘ executed in the 

Pahari (Early Kangra) style of the early 18th century. The former 
depicts Kfsua dallying with the Gopis. In the latter Kr^ijta’s costume 
resembling a Rajput nobleman attracts attention. The treatment of 
the landscape is realistic in both. 

The most magnificent version of Gita Govinda comes from Mauaku, 
the court-artist of Tehri-Garhwal, in the first half of the 19th century. 
It is in the possession of the Tehri Durbar. Some of these paintings 
are reproduced in Mr. N. C. Mehta’s Studies in Indian Painting. Ma^aku’s 
landscape painting shows great charm and beauty and his colour- 
schemes are very sumptuous. He excels in painting night-scenes with 
sharp contrasts of light and shade.®^ 

There are several other versions of Gita Govinda, executed in the 
later and highly ornate Rajashtani style.*® A brilliant series of Gita 
Govinda pictures, executed by a local school of artists at Kishengarh near 
Jaipur, has recently been discovered. Some of them arc dated 1840 
A.D.** Dr. Stella Kramrisch has published the illuminations of 
Gita Govinda Mss, about a century old, from Bengal, in the Journal of the 
Indian Society of Oriental Art, December, 1934.** 

Of the various scenes in Gita Govinda the most frequently illustrated 
are the Dasdvatdra or the Ten Incarnations of Krsrja. Most of the 
illustrated Mss of Gita Govinda depict several or all of the incarnations, 
sometimes to the total exclusion of other themes. It appears that the 
introductory Oaidvatutasluti of Gita Govinda had cast a spell on popular 
imagination. It was invoked in the royal inscriptions*® and represented 
on the palace®’ and temple walls. The mediaeval Gujarati poetry contains 
many allusions to the painting of the Dasdvatdra. Prernananda, for 
instance, refers to the tradition of painting mythological scenes in his 
poetical romances — Okhdhararm^^ and Rukmitiiharana, In the latter he 
describes how painters drew the ten incarnations, the childhood of 
KlfUa, and various mythological episodes with remarkable vividness 

^ N, C. Mehta, Ibid,, 141. Note — There are some remarkable illustrations of 
GUa Govinda of the most accomplished period of Basohli art in Mr. Ajit Ghosc’s collec- 
tion. One of them is reproduced in Pupam, No. 37, Jan. 1923, p. 6. 

«0 Coomaraswamy, Rajput Painting, Vol. II, pi. XXXVIII. 

/«rf, pi. XXXIX. 

•* Vide N. C. Mehta, SIP, p. 66, pi. 24. 

18 The Central Museum, Lahore, possesses a very large collection of illustrations 
from Gita Govinda. Vide Rupam, No. 37, p. 16 f.n. 

8* N. C. Mehta, JGRS, Oct. 1946, 141. 

»» Stella Kramrisch, ‘An Illustrated Gita Govinda Ms,’ yournal of the Indian 
Soctefy qf Oriental Art, Vol. II, No. 2, Dec. 1934, pp. 116-126. . 

•8 Cf. SaraAgadeva’s inscription of V. S. 1348. » 

88 The murals in the Padmanlbhapuram palace in the Travancore State illus-^ 
trate the ten avatdras. Cf. N. G. Mehta, JGRS, Oct. 1946, p. 142. ^ 

W Okhdhara^, Kadavi 19 ; Rfhathivyadehana, 7th edn., p. 66. 
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and effect.*® The DaMvatara thus seems to have been a very popular 
theme for mural and miniature painting in mediaeval Gujarat. 

VI 

The present Dasdvatdra Citra is an album, or a picture portfolio.*® 

I came across it in Pata9 in North Gujarat during one of my tours in 
search of Old Gujarati Mss, and it was made available to me for study 
through the courtesy of Sri Ramlal Chunilal Modi, the well-known 
scholar and antiquarian. It is the first complete series of Daidvatdra 
miniatures known so far. It is also singularly interesting as a specimen 
of Gujarati painting in its transitional stage from the pure Gujarati style 
to the Rajasthani. 

The pictures originally must have been in a pothi form, the ten 
pictures comprising as many folios of a Ms. Later they were pasted 
on brown paper pages, one on ea^h side, with gum, perhaps by its last 
collector. In order to see if there was any inscription on the revet se 
side of the paintings I separated the first and the last folios from the 
brown paper on which they were pasted. Neither of the folios were 
found to bear any colophon indicating the painter’s name** or the date. 
The first page revealed only three lines which I could not properly 
comprehend.** 

Some one, perhaps a reader or owner of the album, has written in 
a slipshod manner in crude Devanagari characters the names of the 
figures painted and some lines from some Old Western Rajasthani 
text. Most of these citations arc on the topmost part of the folio, which 
has worn out on account of imperfect preservation. I could not,_ there- 
fore, read any of them except the lower legend in the Vamanavatara 
painting. It is, therefore, difficult to say whether the album formed 
a part of some illustrated version of a work like Gita Govinda or Da4dvatdra 
Stotra in Old Gujarati or Old Rajasthani. Very probably the paintings 
are a set by themselves unrelated to any text. 

For the probable date of the paintings the internal evidence is our 
only source of information. From the general condition of the Ms it 
is, I think, safe to assume that the album belongs to the 17th century. 
This view is confirmed by Mr. N, G. Mehta on sartorial grounds. The 
costumes of the figures in this album closely correspond to ffie typical 
costume of the Shahjehan period. The pictures are definitely more 
primitive in style than the later Rajput paintings, and more elaborate 
and complex than the Gujarati miniatures of the 16th and the 16th 
centuries. 


•* Cf. ^ STfdlL RtJcmtfihar(m,(tf Prt. 

namnd, Kadaou 4, Pr&cina Kavya Mala No. 14, cd. HargovinddSs KantSvaiS and 
NathSshankcr Shawtrl, Baroda, 1890-91, p. 109. 

•0 The practice of preparing picture albums dates from very early times. Cf. 

Kath&sarit Sagara, XVIII, 3, vss 20-24. r u u- j , u- u •. 

,This is in conformity with the general tradition of the Hindu art, which is 
always anonymous and, conservative. Cf. CooToava&yizmy.RajlmtPainting, Vol. I, p. 6. 

•* The lines read- ^ I 
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The question whether the style should be called Gujarati or Ra- 
jasthani is not easy to decide. The Rajput head-dress appears to favour 
Rajasthani origin, while the find-spot of the album and the Old Gujarati 
inscription in the picture of the Vamanavatara points to a Gujarati ori- 
gin. The head-dress too is not exclusively Rajput ; Vamana’s headgear 
closely corresponds to the typical Kathiawari pagari. The diaphanous 
angarkhd, which was the standard dress of the Rajput and Mughal 
aristocracy, figures occasionally in the Dasdvatdra Cilra, while it occurs 
regularly in the Gujarati paintings of Gita Govinda of the 16th century, 
published by Mr. N. G. Mehta. The female drapery in Dasdvatdra 
appears to be somewhat akin to the Marvadi ; but similar female dress- 
scheme is met with in Gujarati paintings of this period. These Rajas- 
thani elements are a consequence of the very close cultural and political 
affinities between Gujarat and Rajasthan during the entire mediaeval 
period and later. Some of the typically Gujarati miniatures happen 
to be painted, and some of the classical raids of Old Gujarati literature 
wtre composed, in the heart of RajAsthan. The Gujarati style starts 
assimilating Rajasthani elements after the 16th century and gradually 
and imperceptibly merges into the latter. The present album does not 
reveal any pronouncedly Rajasthani traits nor does it show very notice- 
able Mughal influence except in the representation of trees. It is, as 
we have noted, rather primitive in style compared to the Rajput paint- 
ings. Wc arc, therefore, justified in considering the Dasdvatdra paintings 
as Gujarati. 

The present Dalavatara album consists of ten miniatures, each 
illustrating one incarnation of Visiju. The order of the incarnations is 
Matsya, Kacchapa, Varaha, Nfsimha, Vamana, Para^urama, Rama, 
Kraija, Buddha and Kalki. The miniatures measure 8.3" to 8.6' in 
length and 4.4" to 4.6" in brcadtJi. The average length and breadth 
is 8.4" and 4.4". The state of preservation is bad enough just like 
numerous other Brahmanical illustrated Mss, which can never compare 
with Jaina Mss in the matter of preservation. Some of the paintings 
have suffered, sometimes lamentably, especially in respect of the 
colouring. Still they arc more I’emarkablc and aesthetically superior 
to several of the Brahmanical miniatures published so far. 

The paper used is handmade Indian paper, rough in surface and 
brownish in colour. Each panel is enclosed in two small marginal 
boundaries, the outer one being red and the inner one yellowish, or 
perhaps brownish-yellowish, matching the original colour of the paper. 
Within this double frame the picture is set. As the paper used lacked 
the necessary thickness to withstand the wear and tear of time, another 
paper, plain and precisely of the same size, has been pasted to each paint- 
ing on the reverse side. 

The colours used are indigenous, and some of them have preserved 
their original freshness even after the lapse of three centuries. There is 
no legend written by the copyist to guide the painter. The names of 
the principal figures are written by some one in a crude hand in black 
ink. It could not have been the original painter wiio would have done 
it carefully without disfiguring the pictures. It was evidently some lat^r 
reader or owner without much education, as his defective spellings and 
lack of aesthetic sense suggest. 
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The technique of Hindu paintings has remained practically un- 
changed from the time of the Ajanta frescoes to the Rajput miniatures. 
Like all the Gujarati and early Rajasthan! paintings the present minia- 
tures too are prir^rily an art of outline. It appears that first an outline 
was drawn freely in red with a brush on the burnished surface of the paper. 
Over that a white priming was spread, which appears in all pictures at 
the top as the boundary of the horizon. Then a second outline, more 
highly finished, is drawn over the first, in black, sometimes modifying 
the first online. This second outline is executed with meticulous care 
and establishes all the facts intended for representation. Then the back- 
ground is coloured and then the figures. On the figures are painted the 
usual ornaments, weapons, etc., in appropriate colours. Lines in golden 
colour to indicate gold ornaments and brocade appear to be drawn 
last. If the outline is blurred anywhere during the process it is redrawn, 
and the painting is finally complete. 

The art of these miniatures is*essenlially one of draughtsmanship. 
It is not a specimen of the classical art, but a product of the folk-art, 
fused with Vaisriava hieratic tradition. We come acro.ss survivals of 
this type in the 18th century Rajasthani paintings like the ‘Gajendra- 
moksa’ painting reproduced by Goomaraswamy.*“ 

The drawing in the Damvaldra pictures is rather linear but bold and 
meticulously precise, the outline establishing all the details ofthe narrative. 
The artist works out all the details ofthe incidents with scrupulous care. 
Though there is considerable technical skill, there is, as in all folk-art, 
an air of simplicity, a naivete in these pictures. As in all Gujarati aM 
the emphasis is on the illustration of the incidents rather than on th." 
repre.sentation of actual appearances. Still within these limitations 
imposed upon him by the tradition the artist has been able to achieve 
some remarkably e.xpressive figures. It is the result of his profound 
knowledge of natural and significant gestures and his .skill in rendering 
them with vigour, and eft'ect.. This amply compensates for his tradi- 
tional formali.sm and lends a distinct charm to the paintings. 

The treatment is adequate and confident. The outline is very deli- 
cate and precise, the representation of figures and scenes is more naturalis- 
tic than the primitive Gujarati miniatures, the ornamentation is often 
more sumptuous and the colouring more elaborate than in the earlier 
art. At places the portraiture is quite expressive, the various moods 
and feelings of the figures being effectively shown on their faces. The 
arrangement of the figures too is quite skilful. Perspective or depth, 
which entered Hindu art as a result of the influence of Mughal art, is 
conspicous by its absence in these pictures. It makes the paintings look 
rather flat. The draughtsmanship, however, is singularly clever, and 
the colour harmony is remarkable. 

The colour-scheme of these paintings is warm and attractive. 
There is, ,as in all folk-art, a partiality for gay colours, and the general 
tonality is’quite sumptpous. There is a preponderance of red and yellow. 
The other tones are white, blue and occasionally green. 


Rajput Painting, Vol, II, pi. XVI, 
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Red or more precisely brick-red and yellow and occasionally blue 
are used for the background. Out of the ten miniatures no less than 
•four have a brick-red bacli^ound, which establishes the antiquity and 
ai^ity of these paintings to the Gujarati school, while two have a light 
yellow background. The rest have each a different background — blue, 
grey, violet, green, and bluish green. Against these backgrounds, light 
and sombre, stand out in sharp relief the figures of the dramatis personae. 
Vif^u’s incarnations are painted invariably in blue while the rest of the 
figures arc drawn in a mixture of white, pink and yellow in various 
shades. The male apparel is white, orange or yellow, while the female 
apparel is generally red or yellow. Green is used generally in the de- 
piction of the trees, though on two occasions the pagari of the attendants 
is also painted green. Water is shown in bluish black tint. Black is 
used in the figures of Sesanaga and for the steel weapons. Ornaments 
and accessories are shown in appropriate colours. Faint gold colour 
surviving at certain places indicates ahe golden ornaments worn by the 
dramatis personae. 

As in the Gujarati paintings after the 16th century the figures are 
generally shown in strict profile. Only on three occasions — in the paint- 
ing of Brahma, Ravaija and Buddha — the full frontal view is painted. 
In the first two the multiplicity of the heads had compelled the frontal 
treatment, while in painting Buddha’s figure the artist has mei-ely imi- 
tated the iconographical tradition. In all the thiee cases the treatment 
appears flat and inartistic. In the case of the rest of the figures the 
movements and gestures have been rendered with considerable effect. 
In some cases the artist has successfully achieved the expression of 
moods and sentiments, particularly the Heroic ( Vtra) and the Marvellous 
{Adbhuta). 

Unlike the primitive Gujarati painting animals are depicted realis- 
tically in these miniatures. The figure of ^esanaga is drawn with 
meticulous care and delicacy. The horses of Rama’s and the donkeys 
of Ravaijia’s chariot are drawn realistically. The horse in the last in- 
carnation, Kalki, is a fine specimen of animal drawing. It is perhaps 
the most remarkable animal drawing in this album. The figure of a 
jumping monkey, perhaps Hanuman, in the Ramavatara miniature 
shows singular grace of movement and considerable vigour. There are 
no birds shown in these paintings. A mammoth fish is painted in the 
Matsyavatara,but the tortoise in the Kacchapavatara is somewhat conven- 
tional. In the portrayal of animals the present paintings mark a distinct 
advance over the conventional painting of the earlier Gujarati art. 

The depiction of trees and plants is very realistic and quite delicate 
and charming. The more generally represented trees are the plantain 
and the mango-tree. A tree with large roundish deep green leaves is 
painted twice. It might perhaps be the pippata tree. A stately palm 
is shown in the last picture. The treatment of trees is far more realis- 
tic and natural than in the earlier phase of the Gujarati art as a result, 
perhaps, of the Mughal influence. In these compositions trees generally 
come in to fill the blank space on two sides, right and left, and also in- 
cidentally serve as an ornamentation. The foliage is shown in a typical 
fashion — ^all leaves appearing distinctly in a charming symmetrical 
pattern, the intervening spaces painted in indigo blue serving as a back- 
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ground. Though in the earlier Gujarati art we come across the repre- 
sentation of foliage against a coloured background, the practice of show- 
ing natur^istic foliage on an indigo blue gi'ound is a typically Mughal 
characteristic. Smaller flowers are usually painted in white or yellow, 
starshaped, while lotuses are shown more prominently, with white petals 
and pinkish borders. 

Pure landscape painting is very rare in Gujarati art. Landscape, 
however, is often painted as a background or setting to the scenes illus- 
tracted. Water, i.e. sea or river, is shown in the foreground, by wavy 
lines in deep blue, with whitish curved lines marking the crest of the 
waves. The representation is quite charming, though it is somewhat 
conventional. The same technique prevails in the Rajasthani paintings 
of the 17th and 18th centuries. An irregularly running light blue strip 
about 1" to f " in breadth, at the top shows the sky. It commences with 
a thick white line separating it from ;^he background. That is, evidently, 
the horizon. As the extremities have worn out, the clouds, if any, 
cannot be distinguished in the present state of the paintings. No ponds 
are shown in these miniatures nor are there any rocks. 

The costumes are very interesting as representing a stage inter- 
mediate between the pure Gujarati and the later Rajasthani style. 

Of the male figures gods and Brahmins are generally painted as 
wearing a short dhoti, or more accurately a ptidmbara, a little below the 
knees. It is usually red or yellow in colour, and is very probably silken. 
Only one the figures, Vamana, wears a white dhoti. The dhoti or pitdm- 
bara is held the at waist by a waist-band, generally of gold . The Ksahiya 
Kings and attendants are shown as wearing a different costume — 
the angarkhd and the pyjamas. The gods and the Brahmins have a scarf, 
usually white and occasionally red or yellow, with a tiny red fringe, 
thrown across their shoulders. The flowing scarf lends a distinct grace 
and dignity to the figures. The Ksatriyas have a similar scarf, mostly 
of coloured material, tied round their waists as a kamarabandh, just like 
the present-day Rajputs in Rajasthan and Girassias in Kathiawar. 
Gods and Kings wear golden crowns, while the ordinary attendants are 
wearing Rajput turbans. Brahmins generally go bare-headed. They 
wear long hair, gathered up in a top-knot, which is adorned by a flower. 
Some of the principal male figures wear shoes very much like the de§i 
shoes of to-day. 

The female dress-schemes closely resembles the dress of the modern 
Gujarati women. In these miniatures women are shown as wearing 
coloured, usually yellow or blue, skirts, and over them coloured s&ns 
of diaphanous material. The bust is covered by a tight-fitting bodice 
or coli of blue, yellow or green material. The women evince a partia- 
lity for red or yellow draperies. They are not shown as wearing shoes 
or similar footwear. 

Both ' men and women display a great liking for ornaments. 
Women have their arms almost loaded with ivory cudis and golden 
kangans. Dark decorative hangings of silk, appearing very much like 
mindhalas, are attached to the ornaments on the wrists and the arms. 
They are. known as makhtula in Hindi. Round the neck they wear gold 
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chains, gold and diamond or pearl necklaces, and hdnsadts.** Several or- 
naments adorn their heads. A jewelled ornament is seen just above the 
forehead dropping from the parting line of the hair. Could it be the 
mediaeval prototype of the modern bora? A jewelled ddmani, or bandibend 
as it is known in Hindi, is suspended from the sides of the head prac- 
tically marking the curve of the plaits of hair just above the ear. Large 
circular pearl or jewel earrings adorn the ears. Some nose-ornament 
like a gold or diamond cuni is worn on the left side of the nose. Women 
weave their plaits in a loose braid falling on the back from which some 
ornament appears to dangle. It is perhaps only a tassel. It is difficult 
to decipher if the women wear any girdle. Most probably they do not. 
On the ankles are worn jhdnjhart or anklets, petal-shaped, possibly of 
gold as appears from the surviving traces of golden colour. The mode 
of drawing the Jtfri-fringe in a veil {ghun^hata) is noteworthy. 

Men also betray an equal fondness for ornaments. Gold and pearl 
or diamond necklaces for the neck, diamonds on the crest of the crown, 
pearl or diamond earrings on the ears, and gold kadds or valayas on the 
hands are the usual ornaments worn by men. They also appear to be 
wearing a waist-band, most probably of gold, which however cannot 
be quite clearly distinguished. The bare-headed male figures appear 
to have adorned their top-knots with flowers. 

Three of the male figtircs wear a short beard. It is a feature persis- 
tently noticed in the Gujarati paintings from the 1 2th to thelCth century. 

Both male and female figures bear the Hindu mai'k of piety, tilaka 
of kumkum or of sandalwood paste. None of the figures, not even 
Buddha’s image, bears any halo round its head. 

The incidents painted do not permit the depiction of much furniture, 
etc. In some paintings, however, arc found raised seats (pdia), sump- 
tuous bed-steads covered with gaily coloured bed-spreads, round takiyas 
or cushions, gorgeous royal thron<'S, attractive canopies, flowing chowries, 
and lovely silk umbrellas. No swings are met widi. The front hall of 
the house is shown in elevation. Shapely arched jiillars, delicate eves, 
projecting balconies, latticed windows, decorative niches and parapets 
are also noticeable. 

In this way these paintings provide us with a volume of informa- 
tion on several interesting aspects of contemporary life and manners. 

VII 

Let us now comment on the individual pictures of the present Dasd- 
vatara Citra, establishing comparisons with similar paintings known 
so far. VVe shall have occasion to refer incidentally to ava!dra-pra§astis — 
descriptions of Viaiju’s (or Hari’s) incarnations®® in charmiiig verse — 


** A thick round neck-ornament made of twisted gold wires. 

** cf. ofjayadcva. Supra f.n. 09 ; also 

— Sarfigadharapaddhati^ 1 33 . > 
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which are such favourite themes of Sanskrit poets. We do not come 
across similar DaMvatdra stutis in mediaeval Gujarati literature. The 
verse inscribed in the Vamanavatara painting closely coiTesponds to 
ar verse in Premanand’s Vamanacaritra, but cannot be definitely traced 
to any known work. 

The present Dasdvaidra Citra has no dedicatory picture like that of 
Sarada in the 15th century Gila Govinda Ms published by Majmudar.*® 
The present album commences forthwith withMatsyavatara. The incar- 
nation is represented by the figure of Visjju emerging from the moutli 
of a mammoth fish in the sea.®’ The blue form of the god stands out 
clearly against the brick-red background. The god wears a red pttdmbara, 
a yellow scarf across the shoulders, and a golden crown on the head. 
In the upper right hand he holds a golden mace, and in the upper left 
a conch. In the lower two hands he has Mss. He wears a diamond 
or pearl necklace and kundalas. His figure is delicately drawn and 
expressive. His face is turned towards Brahma on his left. 

Brahma is sitting on a colossal lotus. He is wearing a yellow dhoti 
or pttdmbara; the upper part is bare like Vi^iju’s. Brahma has four heads, 
two facingMatsya and the other two on the opposite side. All the four 
heads have short beards. His upper right hand is in a pravacanamudrd, 
and the lower holds a white rosary of pearls. The two left hands arc 
empty, perhaps because the Vedas they held were swept away in the 
Deluge. They are retrieved by the Matsya god, who is shown as offer- 
ing the Mss to Brahma. 

We are pointedly reminded of the Rajasthani painting of early I7th 
century cntitled‘KhambavaliRagini, ’representing the figure of Brahma.®* 
There Brahma is shown seated, four-headed and four-armed, holding 
the Vedas, a rosary, and a spoon to feed the sacrifieiol fire with ghee. 
He is wearing an angarkhd, a nccklaee, and triangular mukutas. A 
woman is shown as worshipping the god. 

In the present album f^ankhasura is shown as a half-figure, issuing 
from a huge conch, holding a mace, with a lion’s face and human body. 
He is lying flat, face downwards, on the bed of the sea, quite dead as 
shown by the profuse marks of blood on his prostrate body. 

Up in the sky are shown two gods in an aerial car resembling a small 
boat, scattering flowers over the Ivlatsya incarnation. Their heads arc 
not seen as the upper extremity of the panel has worn out. A similar 
representation of gods in an aerial car worshipping Vistjm is met with 
in the classical painting of ‘Gajendramok?a,’ of the Rajasthani school, 
of the 18th century.®® 

»8 JUB, May 1938, pi. IV. 

II —SarAgadharapaddhati, 123 } 

alsck cf. ^arAgadharapaddhati, 81-82; Saduktiketrpihnrta I, 37. 

•• Vide Coomaraswamy, Rajput Painting, Vol. II, plate VI, 

Vide Coomaraswamy, Ibid., plate XVI, 
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The representation of water in the Daiavatdra Citra with lotuses 
rising up is quite graceful, though somewhat conventional, and reminds 
us of the 17th century Rajasthani paintings of ‘Asavari Ragi 9 i’ and the 
18th century Early Kangra pictures of ‘feiliyadamana’ and ‘Cirahara- 
ha’^®® where water is shown in a similar style. 

The picture of Matsyavatara in Majmudar’s set of Gita Govinda 
miniatures of the 16th century represents a single huge fish seated on 
a circular seat with two small fishes near by for contrast. A woman 
painted in typical Gujarati style stands on the left of the incarnation.”* 
The present Daiavatdra Citra treats the subject more realistically and in 
far greater detail. The figure of the Matsya god offering the Vedas 
to Brahma, the stately figure of Brahma sitting on a thousand-petallcd 
lotus are very delicately drawn and full of charm. 

The second picture depicts the Kurmavatara — the tortoise incar- 
nation.*®* In the foreground is shoyn water, with pink pctallcd white 
lilies rising above. In the centre of the water is shown the figure of a 
gfreen tortoise, with an unusually wide mouth from which emerges the 
figure of Visnu. It is precisely like the figure of Vispu in the Matssyava- 
tara ; only the attributes are different. In the upper right hand of the 
Kiirma God is a lotus, and in the lower right hand a conch. The upper 
left hand holds a discus (cakra), and the lower a mace. The figure is 
in profile, facing the right, towards the female figure, w'hich may, as 
the superscribed legend indicates, be Mahalaksmi. 

Sesa, very elegantly and delicately drawn, spreads its many hoods 
as a chatra over the figure of Krsijia. Sesa’s representation corresponds 
closely to the painting of Kaliya in ‘Kaliyadamana’ of the 18th century 
Kangra art.*®* 

On the bed of the sea is a demon, half human and half animal in 
form, with a long tail and long ears, lying prostrate, face downwards, 
apparently killed by the Kurma god. 

Above the line of water towards the middle of the panel is a small 
strip, pale yellow in colour, indicating the shore. Further above is a 
brick-red background, and on the top-most extremity is a narrow bluish 
band, indicating the sky. 

Facing the Kurma incarnation is the figure of a lady, possibly 
Mahalak^mi, in profile, sitting on a raised seat, on which a circular 
cushion is spread. She is sitting in a paddmsana pose, with her left hand 
stretched out towards the figure of the god. On her right is a female 
wisk-bcarer. Both are dressed in the usual contemporary style. 

100 Vide Ck)omaraswamy, Rajput Painting, Vol. II, Pis. V and XLIX (A and B) 
Wi Cf. JUB, May 1938, pi. V. 

•®* cf. - 

U* Sub/i^itavali, 36; also cf» 

Ibid^ 61; ^/igadharapaddhati, I24t, Sadu/Uikart^mtta, 1, 38. ^ 

aOB Yidg dogmaraswamy; Ryput Paintings Vol. II; plates XLIX (A); and LIII. 
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To the left of the incarnation is the figure of a Brahmin, or perhaps 
a risM dressed in yellow pitdmbara, and a white scarf thrown over the 
shoulders, with hair tied up in a top-knot. His head is bent towards 
the Kurma god, and his hands are folded in an attitude of worship. 

To the extreme left is drawn half view of a plaintain tree in order 
to fill up the empty space. 

The figure of the Kurma is very delicate and graceful, while the 
figure of the Brahmin expresses devotion. The figure of Sc^a, very 
elegantly and powerfully drawn, is indeed a masterpiece. 

In Majmudar’s Gita Covinda Ms of the 15th century the Kfirma- 
vatara is shown as a tortoise silting on a seat, worshipped by two ladies.*®* 

The third incarnation is that of Varaha. The Varaha god is 
represented by a mighty human figure, with a boar’s head, and blue in 
complexion like Visijiu. Varaha is wearing a yellow pitambara, a white 
scarf and a golden crown. His four hands bear the usual four attri- 
butes of Visjgiu. On his tusk is balanced a huge hemispherical basin 
with a small figure of a sitting woman inside. It is PjrthvI, the Earth, 
rescued from the tyranny of HiraRyakSa.*®* 

The demon is shown in the foreground towards the right, with a 
head of a beast, with horns and a tail, killed and trampled upon by 
the Boar-god. 

Two chowri-bearers wisk the god with chowries on two sides. They 
are clad in white angarkhds and coloured pyjamas, and wear Rajasthani 
pagaris on their heads. 

The lower background is light green and the upper brick-red appro- 
ximating to vermilion. On the top is a narrow bluish strip Indicating 
the sky. In the foreground on the left of the god is shown water with 
lilies rising up and a little above it is a stately mango-tree. On the right 
is painted half-view of a plaintain tree for symmetry. 

The picture is very skilfully drawn and is in a good state of pre- 
servation. The outline of the figures is very delicate and precise, and 
the boar-god’s representation reveals considerable animation and power 
combined with grace. There is a happy blending of the real and the 
ideal in the painting. 

In Majmudar’s Gita Govinda miniatures Varaha incarnation is re- 
presented by a conventional figure of a man with a boar’s head. It is 

10* JUB, May 1838, p. 130. plate VI. 

• U- ^adharapaddhatii ia«; alw 

cf. Ibid. 83; SubmtSvali 7, 30 and 54; Saduktikam&m^ I, 39. 
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in a sitting posture and is holding a khalvdnga and tridula. He is wor- 
shipped by two male and one female figure. The figures are conven- 
tionally drawn and the incidents are not fully bi ought out.’®® 

Nfsimhavatara is also an admirably drawn picture. The back- 
ground is grey violet. In the centre is a colossal figure of Nfsimha who 
has risen from within the pillar which he has rent asunder. It has a 
human body and a lion’s face and its tongue is lolling out.*®’ Around his 
head is a star-shaped halo. The space within the two fragments of the 
pillar, behind Nrsihiha, is painted blood-red, perhaps to indicate that the 
pillar was red-hot when it split. It serves as an appropriate back- 
ground forNfsiiiiha and gives a singular effect to the picture. Nrsiihha 
is sitting on a green seat, which should be the thi^eshold of the palace. 
On his lap is thrown the demon Hiratiyakasyapa, firmly pressed between 
the god’s thighs. 

The demon’s belly is rent by Nrsitiiha, and his entrails arc drawn 
out. The demon’s form is, as usual, half human and half animal, and 
he is shown as wearing a red pltdmbara. 

On the right of the god are two male figures in Rajput dress. The 
nearer one, holding a rosary in his folded hands, is Ih'alhada. He is 
wearing a red angarkfui and a red pagari. His hands arc folded in obei- 
sance to the god, and his face expresses relief and gratitude towards 
him, whose sudden and mighty manifestation saved him from a fearful 
death. Behind him is the figure of a young boy, interesting with his 
wooden slate held in the left hand and a long pigtail fluttering behind. 

On the left of the god is a female figure, with folded hands, stooping 
forward, in an attitude of worship. The legend above suggests that 
it is Laksmi, which is confirmed by the account of Nrsirhha’s manifesta- 
tion given in Bh^avata. She is dressed in a yellow skirt, a red sari 
and a blue bodice, with all the usual feminine ornaments. 

As the incident happened inside the demon’s palace the painter 
has attempted to suggest the interior of the palace by drawing two 
stately pillars on the two extreme sides supporting the upper super- 
structure. The sky is just visible above the parapets of the palace. 

In Majmudar’s 15th century Gila Govinda miniatures Nrsimha’s 
figure is conventionally drawn, dressed in a jacket with horizontal stripes, 
covering up the arm. His upper hands are holding a club and a lotus, 
while the lower hands are tearing open the bowels of the demon. The 
latter looks more like a normal human being than a demon. A young 
boy is sitting in the front, while three female figures are shown in differ- 
ent planes. Curiously enough the Lion-god is shown as having a small 


IM JUB, May 1938, pi. VII. 

^PTcI. »• SadukUkar^mrta t, 40, 3; 

tdso cf, IM, 1 40-42; Sid^MfiUivalit 6 , 52 and 53; SerAgadhavpaddhali 84, 126, 
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tnmk like an elephant or Ga^ciia. The trunk is yellowish and is spot- 
ted with round red dots like a cheetah}^^ There is definite boldness and 
ornamentation in the painting, but it lacks the remarkable power and 
vigorous action of the Nrsimha painting in the present Daidvatara 
Citra. In the latter all the details of the story arc carefully established, 
and the facial expressions are also expressive — Nrsiri ha’s powerfiil face 
radiating abhaya, and Pralhada’s face showing relief, joy and devotion. 

The fifth picture is that of Vamanavatara. It is in a good state 
of preservation and is extremely interesting from the point of view of 
contemporary costumes and social life. 

Against a light yellow background are drawn the figures of King 
Bali and his queen, Vainana, and iSukracarya, the preceptor of the demons. 

Bali is shown as pouring sacrificial water in the right hand of Vama- 
na, which symbolises a promise to gsant the latter anything he desired. As 
Bali has just stepped out fi'om a sacrificial ceiemony, he is aptly dressed 
in a yellow pitdmbara and a white upavastra or scarf, instead of the usual 
Kingly robes. His hair is gathered up in a top-knot just like a Brahmin’s. 
He has a moustache but no beard. A kunikum tilaka is marked on his 
fen-ehead. On his hands are golden kadds or vaJayas. He is bending 
forward a little in order to be able to reach the hand of the dwarfish 
god Vamana. In his left hand he is holding a jhdn or a nozzled jug of 
water. He is looking at Vamana intently and tluHighlfulIy. Perhaps, he 
is pondering over the advice of f^ukra to desist from making the gift. 

Vamana is standing towards the left of Bali. He is represented 
as a Brahmin, unusually stunted in stature, looking like a rishi with his 
white flowing beard. He is wearing a white dhoti, and has covered 
his shoulders with a red scarf. He Is wearing a while turban, which is 
rather noiewwthy on account of its close correspondence to the present- 
day Kathiawari pagari and its marked difference from the Rajasthani 
pagarl of the Rajjnit attendants in other pictures. He is holding a lovely 
little silken umbrella, red in colour. He is lu)lding out his right band 
to receive the sacrificial water which is being poured by Bali. In his 
left hand is a small kamamlalu — a gourd. He is gazing steadfastly 
at Bali, watching perhaps the working of his mind. 

Behind Vamana, to his left, stands Sukracarya. He is dressed 
in a red plldmbara and a white .scarf He has a top-knot but no beard. 
Like Bali he too is w^earing a necklace and jewelled earrings. By 
his right hand upraised he asks Bali to stojr. while his left hand points 
towards Vamana, perhaps revealing to Bali the real identity of Vamana, 
and advising him to desist from making this disastrous gift.^®* His 
eye is flashing fire reflecting his angry disapproval of Bali’s action. 


108 JUB, May 1938, pi. VIII. 

*11 ^Cits’ll*!!: 5^ m f%*i^*ntqt 

• *?^« : II' Submit&vali, 8«; «l»o 

9 f, Ibid, 56^ and 59; Sarfigadharapaddhatip 127; Suduktikartfimfta 1, 43»44, 
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Behind Bali, on his right, stands Bali’s queen, stooping forward a 
little, dressed in blue skirts, a yellow bodice and a red sari of transparent 
material. As the artist is aware that she is the queen of a cakravartin, 
- she is painted in elegant dress and numerous costly ornaments. She 
had drawn her .tarf-fiinge in a ghumghata with her left hand, perhaps 
because the elders like iSukra are present. Her face reflects satisfaction 
and joy at Bali’s gift. 

None of the figures wear shoes — perhaps because they are all engaged 
in sacrificial ceremonies. 

On the extreme left behind Sukra is painted half view of a tree, 
while on the extreme right is shown the interior of Bali’s palace, from 
which they have just emerged to receive Vamana. The walls of the 
palace are painted deep red. There is a sumptuous bed-stead, with 
a round green cushion, occupying a major portion of the floor. The 
bed is covered with a yellow bed-sp»ead with a bluish fringe. There 
is a white object with a handle on the bed, perhaps a mirror. Below 
the bed is a dark footstool. A portion of gi'ecn canopy hanging down 
from the ceiling is just visible. In the wall is a niche, containing a 
green pitcher. The architecture of the palace is imposing enough 
with its graceful arched pillars, delicate eves and parapets. Above 
the palace a portion of the sky is visible. 

Some one has inscribed on the topside on the yellow background 
a few lines from some mediaeval Gujarati text, from which the following 
verse is decipherable. 

irt? w ” ^ 

“Vamana says slyly : T shall not be very greedy. I want land of 
the measure of just three steps to erect a hut’.” 

In Majmudar’s 15th century Gita Govinda Ms Vamana is drawn 
not as a batuka but as a normal man, sitting on a circular scat, bearded, 
wearing a yellow dhoti with red spots, a red scarf and a crown. Bali 
is standing on his left in a suppliant mood. One woman is offering 
something to the god, while another woman is shown running towards 
him with a lotus. The outline is indeed bold and colouring is warm, 
but the details of the story are not effectively worked out.^^^ 

The Vamanavatara painting in the 16th century Gita Govinda 
Ms published by Majmudar, is rather weak with its crude and inartis- 
tic portrayal of Bali, and the indifferent representation of Vamana. 


110 I cannot trace these lines to their original text. Premanand’s Vamanacaritra, 
however, gives some lines which arc closely similar, e.g, 

^ ^ ® I 

I 

wt vre, II 

^ I 

— VHmanaearitra, Kadavii 12, BthatkSvyadoham, Vol. II, 3rd edn., pp. 280-281. 

111 3UB, May 1938, pi. IX. 

11* M. R. Majmudar, ‘An Illustrated Ms of Gita Govinda,’ JUB, Sept. 1941, 
p. 120, pi. II. 
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In the present Daidvaidra Citra Vamana’s painting is a veritable 
masterpiece. The outline is very delicately executed, the colouring is 
warm and judicious, and the portraiture is expressive. Bali’s face re- 
flects pensiveness and determination, the Queen’s reflects joy, and V5- 
mana’s face reveals watchfulness. Sukra’s face is the most expressive 
of all — ^his eye flashing fire and his upraised hand commanding Bali 
to stop.^ Within the limitations of the tradition of stereotyped port- 
raiture in Gujarati and Rajasthani painting, the artist has attempted 
to achieve noteworthy expression of moods and feelings. 

The sixth painting depicts ParaiSurama in his epic fight with 
Sahasrarjuna. 

The foreground has been left uncoloured so that the original 
brownish colour of the paper might suggest open ground. Above it 
is a blue background and at the t^'o extremities are drawn half-views 
of two trees. One of them is a plantain while the other with large round 
deep green leaves cannot be easily identified. It could perhaps be 
the pippala tree. At the top is, as usual, the blue sky, differentiated 
from the background by the irregular thick white line of the horizon. 

Against this background stand out clearly and forcibly the figures 
of ParaiSurama and Sahasrarjuna. Para^urama is on the right dressed 
partly like a Brahmin and partly like a Ksatriya. He is wearing a 
yellow pltdmbara, a white scarf over the shoulders, and the usual orna- 
ments like necklaces, kaMs, and the earrings. He has no beard, and his 
side whiskers are very noteworthy. Like a Ksatriya he has Rajput 
type of shoes on, a mukutOy and a number of weapons on his person. 
His uplifted right hand is brandishing his celebrated paraiu or axe, 
while in his left hand is a shield inwrought with four gold and diamond 
floral patterns. A strong rope is tied to the shield and its loop worn 
round the neck, evidently to prevent the shield from being knocked 
down by his opponent’s blows. At the back of ParaSurama’s waist 
is tied a bow, and on the right is a quiver of arrows, while on the left a 
sword dangles. On the right side is seen the golden hilt of a dagger, 
thrust in the waist-band. 

To the left of ParaiSurama and facing him is King Sahasrarjuna, 
dressed in the usual Ksatriya fashion. He has a red jdma on, fastened 
to the waist by a green scarf tied round like a waist-band. The jdmd 
in all these paintings shows some loose ornamental side flaps fluttering 
on the left side. Their exact pattern is seen conspicuously in the figure 
of Kansa in the KfS^avatara painting. Perhaps the ^ps were not 
entirely decorative, but served the purpose of buttons. On the lower 
part of the body Sahasrarjuna is wearing yellow pyjamas. He has 
a golden mukuta on and has Rajput shoes like Paraiiurama. In my- 
thology he is described as having a thousand hands. The artist has 
shown seven hands on the right and nine hands on the left, while four 
hands shown as fallen on the ground severed by the mighty axe of Para- 
sturama. In his hands he is wielding different weapons. The topmost 
hand on the right is brandishing a broadsword ; the next is thrusting a 
spear at Paralurama ; the third one is holding forward a shield to parry 
Para^urama’s blows; the next one is thrusting out a short broad dagger ; 
the .onq below is carrying an outstretched bow ; the one lower still 

4 
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is on the hilt of a sword-case perhaps drawing out the sword ; while 
the last one on the right is on the waist-band, appearing to be drawing 
something out of it. Of the left hands the topmost is holding a white 
stick-like thing, perhaps a khatvdnga. The next is fixing an arrow 
in the bow, while the third one is flourishing a long sword. The fourth 
one is holding a golden mace, and the one below is clenched. The 
next three hands are engaged in drawing out arrows from the quiver, 
tied at the back of the waist. The lowest one is resting on the waist, 
perhaps drawing out some weapon. On the ground between him 
and Para^urama are fallen his four hands. 

The picture is a remarkably powerful depiction of a duel, complete 
in every detail. Para^urama’s face is full of rage, and his right leg 
bent back, and his right hand lifted up to its full length to deal a mortal 
blow with its ponderous axe, are eloquently expressive of his colossal 
strength.**® Sahasrarjuna’s receding figure, shows how he is gradually 
losing ground. Perhaps he is conscious of his certain doom and is afraid 
to face it. 

The painting is fairly well-preserved and is singularly successful 
in its representation of the Heroic {Vim rasa). Several of the paint- 
ings of this album represent combats, but none with such powerful efl'cet. 

Above the skyline, on the topmost part of the panel is written : 

51^1 erf^t ^ 113 II 

Down below, in the foreground, beneath the severed hands is written 

gI«T qYl fe. 

In Professor Majmudar’s 1.5th century Gita Govinda Ms Parasurama’s 
incarnation is represented in the same manner as Vamanavatara. 
Para.4urama is shown as sitting on a green cushion, wearing a yellow 
dhoti with blue dots, a yellow scarf, and a red vmkuta. He has four 
hands, of which the upper two are hokling a mace and a ti ident (and not 
the while the lower two do not carry any weapons. Two women 
on different planes appear to be worshipping the god with some offer- 
ings. A charming chatra or canopy is suspended from the ceiling.*** 
The paintings in this IGth century Gita Govinda Ms stop short at Para- 
4urama incarnation ; the rest of the paintings of tire avataras seem to 
have been lost. 

The seventh avatdra is the Ramavatara. The Ramavatara paint- 
ing is a very elaborate picture of war between two Rathins or charioteers. 
It is very rich in detail, but it lacks the vigorous actiorr and the power- 
ful effect of the Para4urama painting. 


* ’ ® cf. gr crraT% 3 3 

3 3 ^ 3 315511, 1 

3?df?fcfr: IP Saduktikarridmrta I, 46, 2j flgo 

cf. Ibid. I, 46; SarAgadharapaddhati, 128. 
lU JUB, May 1938, pi. X. 
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The foreground of this miniature is painted blue, but it does not 
signify water, as the waves are not shown and the upper boundary line 
is absolutely regular. Above it is yellow background. At the top 
appears, as usual, the blue sky. As the picture is crowded with details 
no trees or landscape could be shown. 

On the right are shown Rama and Laksma^a in a chariot drawn 
by two horses, which are dark Indian red in colour. They are drawn 
realistically but not elegantly. Rama is occupying the front seat, 
where the charioteer usually sits, while Laksmaija is sitting inside. The 
chariot is an open one, like the present-day damatfl. The two wheels, 
drawn in the usual Rajasthani technique lacking in depth, appear 
to be in the same plane. Rama is deep blue in complexion and is 
wearing a coat of mail on a white jdtna, and has saffron coloured 
pyjamas on. On his head is a lovely golden mukufa, and on his cars 
are diamond earrings. He has drawn his legs under him. He has 
wound a saffron-coloured scarf ar4Dund his waist, in which a golden 
hiked dagger is fixed. He has stretched a bow to the full, to which 
a crescent-pointed arrow is fixed. From the right side of the waist 
is suspended a quiver of arrows, while on the left side is seen a sword 
in a red case. He has no shoes on and wears no beard. 

Inside the chariot is sitting Laksama^a dressed and armed in an 
identical manner. He has a white waist-band scarf. He has not yet 
drawn the bow. With his right hand he is taking out an arrow from 
the quiver. He wears a short beard, which makes him look older 
than Rama. If Rama were not distinguished by his blue complexion 
Laksamana might have been mistaken for Rama. 

The strappings of the horses are noteworthy. 

On the left is the ten-headed Ravafla, sitting in a chariot similar 
to Rama’s, but much larger, and conspicuous by the asses harnessed 
to it. In front of him is a charioteer, dressed and armed like Rama 
and Laksmana. Ravana’s ten heads arc shown in a peculiar way — 
first one set of five heads is shown, and above it the other. The upper 
set of heads are wearing mukutas. Of his hands ten are shown on the 
right holding different weapons, while the rest are painted on the left. . 
As the picture has been ill-preserved, some of the hands on the left 
arc not fully visible, only their red outline surviving. Ravatta is wear- 
ing a huge coat of mail on a white ./awa covering along with the upper 
part of his body all his arms. He has tied a dark-coloured scarf round 
his waist and fixed a dagger in it. The lower part of his body is covered 
in an orange-coloured plidmbara. He wears no beard and has no shoes 
on. Of his right hands one is holding a fully drawn bow with an arrow 
fixed to it, another is holding a shield, while the others are brandishing 
a broad-sword, an axe, a pointed sword, and a spear. The up^r- 
most right hand is on the chin of the topmost head on the right side, 

”5 cf. 

also cf. Ibid. I, *9 and 47; Sar^fadhate^ddhaH^ 129, 
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in a thoughtful attitude, while the lowermost two hands are resting 
on the waist. Of the left hands only the second from the top is seen 
holding a mace, while the lowest but one is drawing out arrows from 
a quiver fixed on the backside of the waist a little towards the left. He 
•has two legs only, which are drawn in a padmdsana-Wkc posture. 

High above between Rama and RavaRa is Hanuman jumping 
towards Ravana’s chariot with a big boulder in his hands. He is painted 
like a monkey, but has red shorts and a white scarf on. The names 
of the dramatis personae are written at the top in crude hands, while 
below the figures of the asses is remarked 

Thus the picture of Ramavatara though very rich in detail cannot 
compare with the painting of Para4urama in the powerful representa- 
tion of the Heroic sentiment. Rama’s figure is poorly drawn and lacks 
expression. The faces of Rava^a, particularly the first two heads 
facing Rama reflect sternness and angler. As the artist has shown Rama 
and Ravana fighting seated in a ch^iot he could find no scope for re- 
presenting expressive postures and poses. The usual powerful de- 
lineation is, therefore, lacking in this painting. 

The Ramavatara painting pointedly reminds us of the charming 
Pahari (Jammu) pictures of 'Lanka Kapda,’ 17th century 
where Ratna and Laksma^a are shown in a camp, at some distance 
from Latika,_ discussing with Vibhisa^ja. All the three are clad in coats 
of mail. Rama is dark-blue, while Laksamaua has a fair complexion. 
Vibhl§aRa is conspicuous by his short beard. All the three figures 
are delicately and effectively drawn. Rama’s army of monkeys in 
combat with Raksasas is also well-drawn. 

Facing them at a distance is the huge castle of Lanka, where RavaRa 
is sitting in a prominent place at the top. He has ten heads, which 
are shown linearly, five on one side and five on the other. All the 
heads are bearded and have one huge mukuta covering them all. He 
is conferring with his generals. 

The next plate (XXIII) shows RavaRa, bearded, with Saivite 
tripuff^ras on his foreheads, clad in a flower patterned robe and large 
deM shoes, on a visit to Sita in Aiokavatika. 

The painting of Ramavatara in the present album cannot compare 
with these beautiful Pahari paintings. Perhaps the limitation of draw- 
ing seated figures was too much for the artist leaving him little scope 
for expressing vigorous action. The picture has also suffered much on 
account of its defective preservation. 

The next miniature depicts KrsRa’s fight with Kansa. The figures 
are fairly intact, but the green background has been considerably 
danced. Perhaps it was the result of somebody’s removing some 
writing on the background between the main figmes. 

The foreground, drawn in faint violet, indicates the palace floor. 
Above it is the green back^ound covering the entire panel. At the top 
a small portion of the sky is just noticeable. * 


Coofauraswamy, Rqjput PairUing, II, pi. XXI and XXII. 
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On the extreme right is Balarama, white complexioned, wearing 
a red pltambara, a yellow scarf, a golden mukufa, and red Rajasthani 
shoes. He has golden ka^ on the hands and a golden chain round 
the neck, but no other ornaments. He does not carry any weapon. 

Next to him to the right is the figure of Kp^^a. He is blue in 
complexion, and has put on a yellow pUimbara, a white scarf, a golden 
mukuta and red Rajasthani shoes. His gold and diamond necklaces 
and diamond earrings are very conspicuous. In his right hand is a 
white elephant tusk (probably extracted from the head of Kansa’s ele- 
phant Kuvalayapida, killed by Kr?ha) while his left hand has seized 
the long locks of Kansa. His right leg is slightly drawn in, and he is 
bending forward to deal Kansa a powerful blow.**’ 


Kansa is shown sitting on a typical siikhdsana or throne, to which 
a ckatra is attached. While he was sitting on it he was dragged down 
by Kfsijia, by seizing his hair. He is wearing red pyjamas with dark 
stripes, a typical jdmd with free sid^flaps, a white scarf tied like a waist 
band, and gold and diamond necklaces. In his right hand he has 
a dagger, which he is thrusting at KrfQa, but in vain. His mukuta 
has tumbled off during the struggle. Behind him stands a woman 
dressed in the usual fashion. She has a chowri or wisk resting on 
her left shoulder. From the legend (<n<fr) above the %ure it may 
not be incorrect to deduce that she is Kansa’s wife, though her plain 
dress and her chowri makes this interpretation a little uncertain. Her 
hands are folded in homage to Kjrs^a, while her chowri is resting on 
her shoulders. 


On the extreme left is shown the interior of a palace, precisely 
in the style witnessed in Bali’s picture. The architecture is very much 
similar, though the projecting balconies and the latticed windows 
are additional noteworthy features of this painting. The walls are 
brick-red with a niche inside, where a small blue pitcher is kept. 
On the floor is a sumptuous bed-stead, richly covered, with round 
long cushions. A small footstool is placed below. ^ 

The picture is rather mediocre. Krfna’s posture suggests strength 
and action, while Kansa’s subdued posture shows his helplessness and 
confusion. The faces, however, are quite conventional and do not 
suggest any feelings. The colour-harmony of the picture is, however, 
quite attractive. Kansa’s very conspicuous jdmii is an interesting 
feature of this miniature. 


KpJha’s figure has been almost invariably rendered indifferently 
in the Gujarati paintings known so far. Even in Mr. N. C. Mehta’s 
Gita Oovinda paintings, which are aesthetically much superior to the 
rest of the early Gigarati Vai§aava paintings, Kr9ha’s figure is not artis- 
tically portrayed. Whether this was a consequence of (he unusual 


^ 
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complexion of the figure which did not easily lend itself to graceful 
treatment, or whether it was due to other factors, we do not know. 

The ninth incarnation is the Buddha’s.”* It is fairly well-pre- 
served. The background is in brick-red and at the top is a small por- 
tion of the horizon. In the middle is a raised platform with steps des- 
cending on cither side, resembling the interior dais of the Vai^ijava 
temples, where the idol is placed. On the platform is a red simhdsana, 
with a cushion in the middle, on which Buddha’s figure is seated. He 
is shown as blue in complexion, like Krsija, and appears rather young. 
He is dressed in a yellow pltambara. He is presented not in the profile, 
but in the full frontal view, which is rather unusual in the mediaeval 
Gujarati painting. It is only restricted to the representation of Tir- 
thankaras and looks rather flat and inartistic on account of its want of 
depth. Buddha is wearing a crown, with three crests very much like 
the peacock feathers, and several ornaments like kaMs^ armlets, ear- 
rings, etc. Curiously enough he is sRown with a triangular tilaka on the 
forehead. This is evidently a slip of the artist who appears to have 
been carried away by the prevailing tradition. Buddha’s figure looks 
very much like an image on account of its frontal representation. 

There arc two lamps, one to the right and the other in front of 
the figure. On either side of Buddha stands an attendant, wishing 
the lord with a chowri. The attendant on the right is dressed in a 
yellow jama, an orange scarf, used as a waist-band, green pyjamas, and 
an orange coloured Rajasthani turban. He has no shoes on. By his 
right hand he is wishing the Lord with a chowii, while in his left hand 
is a dish with flowers and some offerings. 

The attendant on the left is dressed in a saffron jama, a green waist- 
band scarf, yellow pyjamas and a green turban. He too has no shoes 
on, perhaps because he is waiting on the Lord. He is wishing the 
figure with a chowri by the right hand. 

On the extreme right is seen half view of a plantain tree, while on 
the extreme left is half view of some tree with round deep green leaves, 
like the one in the Para^urama painting. 

The most striking feature of the Buddhavatara painting is its frontal 
delineation of the figure of Buddha. In the present paintings all the other 
figures including even these whose entire body faces the front, are drawn 
in profile. In contrast the Buddha’s figure immediately stands out. It 
is, however, flat and inartistic, like all similar frontal representations, on 
account of the lack of perspective. Buddha’s bluish complexion is 
another interesting feature of this picture. Perhaps this colour is inten- 
tionally used in order to emphasise Buddha’s identity with Visiiu, who 
has a characteristically bluish complexion in every incarnation. 

'»• cf. sRqift^ 

^IRqi wqftl 

^5qiq ^ <^115 « II- SaduktikartfSmTta, I, 49, Ij cf. 

also Ibid. I, StAhdtitioali, 74; S&rAgadharapaddkaH, 131. 
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The attendants are drawn with considerable care and delicacy. 
Their faces are quite realistically portrayed, seeming almost to be life- 
like. Their poses too are quite expressive and harmonise well with the, 
atmosphere of worship which the artist has sought to create. 

The album concludes witli the painting of Kalki, which is singu- 
larly interesting in many respects. 

In the foreground is shown a river. There are lotuses inside, and 
their delicate leaves have spread close to the bank. Just above is a small 
strip in pale brown, indicating a road, running close to the river. Fur- 
ther above is a greenish blue background, and on the topmost part of 
the panel is the sky, as usual, in pale blue. 

The centre of the picture is occupied by the divine horse of the Kalki 
incarnation.^^® It is drawn with ^consummate skill and can compare 
favourably with later Rajasthani and Pahari equestrian paintings. It 
particularly reminds us of the Pahari (Jammu) painting of a horse, 
entitled ‘The Points of the Horse,’ belonging to the 18 th century. 

In both the paintings the outline of the horse is precise. The legs arc 
slender and graceful, with one of the front legs raised, and the hind part 
is broad. The only difference between the two figures is that the Pahari 
painting sliows the figure of the horse in black, and without saddle or 
strappings, while in our Da.savatara album it is in white and is sumptu- 
ously equipped. 

In the Daidvatdra paintings the Divine Horse is entirely white. Its 
foreleg has been lifted up. The short ears arc standing erect and the 
nostrils arc expanded. It has an expansive chest, a broad hind part and 
a flowing tail. It has two wings rising from the chest, to indicate its 
divinity. It has elaborate and rich strappings— an orange coloured 
saddle, an ornamental chest-strap, and a golden bridle. It has dainty 
todas on all the four legs. On the saddle is attached a red chalra. 

No one is riding on the horse, but a figure is standing in front of it 
towards the right holding a cope attached to the bridle. That is the 
Kalki incarnation. Kalki is richly dressed in a white diaphanous angarr 
khd with side flaps, a white waist-band, saffron-red pyjamas, agolden mukuta 
and red Rajasthani shoes. He has a blue complexion. There is a naked 
broad-sword in his right hand, while in his left hand is the neck rope of 
the divine horse. Some one has erroneously inscribed the legend 
above the figure of Kalki, and on the hind part of the horse. 

On the extreme right is painted half-view of a plantain tree, with a 
bunch of red plantains hanging from the lowest branch. T.o the left 
is a tall palm-tree and next to it a stately mango-tree with yellow blossoms 
seen here and there. 

Cf. ' 

— SnrfigadhcLTafyaddhatif 132; also cf. SadukiikarrAmrta^ I, 50. 

120 Coomaraswamy, Rajput Painting, Vol. II, PI. XXXIII. 

1*1 Cf. Bhdgavata, Skandha XII, adhySya 3. 
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This picture is remarkable for its charming figure of the horse and 
landscape. Its outline is very delicate and realistic, and the treatment 
effective. The winged representation of the divine horse is a striking 
feature. Perhaps it was borrowed f'om alien art, or perhaps it was 
suggested by the mythology and the folk-lore, which frequently refer to 
winged horses. 

VIII 

Let us now recapitulate in brief some of the important results of 
our study. 

The Daidvatdra Citra marks an important landmark in the history 
of Gujarati miniature painting. 

It is the first complete set of the Daidvatdra pictures in Gujarati 
style to come to light so far, and i| aesthetically superior to all other 
similar paintings. It does not represent the classical art of the period, 
but it is a product of the folk-art fused with Vaisnava hieratic tradition. 
Within the limits of the contemporary technique, such as the want of 
perspective, stereotyped facial expressions, conventional painting of 
landscape, and the linear style, the unknown artist has given us some 
really beautiful paintings. The picture of Vamana is remarkable for 
its delicacy of outline and the beauty of its postures ; Para^urama’s 
picture for its vigorous action, and Kalki’s for its charming animal 
drawing. The remaining pictures also reveal skilful draughtsmanship 
and remarkable colour harmony. Varaha’s figure balancing the Prthvl 
and Nfsiriiha’s sudden and gigantic manifestation are drawn with 
considerable power and insight. In the Matsya and Kacchapa paint- 
ings the representation of the sea is charming indeed. The painting of 
animals in all these paintings is quite realistic, and the trees are always 
painted with consummate skill. The mango-tree in the Varahavatara 
and the palm-tree in the Kalki painting are masterpieces. The artist 
is also at home in representing architecture. In their mastery of 
technique these pictures compare favourably with some of the outstand- 
ing specimens of Rajasthani and Pahari art. These paintings throw 
a flood of light on the contemporary life and manners, particularly 
the costumes. 

Comparing these paintings with early Gujarati miniatures we find 
that they show a greater mastery of outline, a more vivid sense of colour, 
and a greater fidelity to detail than the earlier paintings. These paint- 
ings are far more realistic in the drawing of trees and animals than the 
early Gujarati paintings. Lack of depth, found in the early Gujarati 
paintings persists in these paintings too, rendering them somewhat flat. 
The technique of expressing a variety of moods by gestures and poses, 
which distinguished the early Gujarati art, has undergone considerable 
change in the present paintings. The fascinating dance poses which 
sometimes lifted the earlier art into the realm of poetry, are no longer 
in evidence. The intense brilliancy of the palette of the earlier art has 
yielded place to a complex, balanced tonality, which is warm but not 
^rgeous. . 

In spite of this divergence from the earlier tradition, the art under- 
lying the Daidvatdra miniatures is essentially Gujarati. The almost 
regular painting of profile, the preponderance of brick-red and yellow 





























K\\l (H III) I M\ 1 K-'l I V I )l 


I'" 




DASAVATARA GITRA 


5d 

in the background, the practice of representing the sky at the topmost 
part of the panel, are some of the characteristic features which establish 
the identity of the Dasdvatdm miniatures witli earlier Gujarati paintings. 
This view derives additional support from the Old Gujarati legends on 
the Vamana, ParaSui ama and Rama paintings, which from their calli- 
graphy, appeal to be practically contemporaneous with or only slightly 
later than the paintings. The findspot of the album is Piilan, the capital 
of early mediaeval Gujarat. There is, tints, overwhelming evidence for 
assigning the.se paintings to the Gujarati School, then in its last phase, 
before its subniergence into the Rajasthani art. 

There are indeed traces of the Rajasthani elements in these paintings. 
That is, however, not peeuli.ir to these pictures alone. \\c find that 
Afr. N. C. Mehta’s lOth century Ms. of Gtia Covinda'^^ and Profe.s.sor M. R. 
Majmiular's lOih century Ms of Gila Govinda,*^^ reveal Rajasthani influ- 
ence, in the matter ol costumes, though they are definitely Gujarati in 
style. It is only upto the 15th cenUiry that specimens in pure Gujarati 
style are met with. After that tlie Gujarati art starts assimilating 
elements front the Raj.isthani art and ultimately gets merged into it. 
This was, as we have seen, a natural c(>nsequenee of the close cultural 
affinities between tfu' regions of (hijarat and Rajasthan during the 
mediaeval period. 

7’h(' date of tJiese jiaintings cannot he later than the 17th century 
The state of jneservation of this Ms, the jaeponderance of primitive 
colour-schemes, the evidence ofdrc.ss, all point to the 17th century as the 
ulterior limit. I'lie langutige anrl calligraj^hy of the legends above the 
}i?iniings confirm this date. I'he legend in the fftreground of the 
Parasurama painting, for instance, reads as ^,*4 yg, which, as we 
shall see, is very significant, yg is either 1 %^ tlic curve attached to the 
right-hand top of the vertical indicating medial short 5 having been 
worn out, or it is g, tlie vi'rtical standing for a padimdird. In both 
the casc.s — in the earlier on linguistic and in the latter on calligraphi- 
cal grounds— an early dat<;, I7th centurv or thcrcaljouls, is indicated. 
It cannot be later than tliat. The earlier limit cannot be y)rior to the 
IGth century, when the Gujarati .art startetl using the strict profile in 
place of the earlier ih.-ee-quarter profile, with the further eye protruding. 
It would thus be safi; to ytl.ace these paiittings .somewhere in the 17th 
century. 

The imjioriance of these paintings is considerably enhanced by the 
fact that non-Jaina jiainlings, so far discovered, arc rather limited, and 
some of them .are very crude indeed. This album is, it appears, one 
of the few collections of Gujarati paintings, that have a distinct aesthetic 
value. 

I am grateful to Sri Ramlal Chimilal Modi, for permitting me to 
study and publish these paintings, and to the University of Bombay for 
encouraging me in my study of Old Gujarati language and literature 
by the award of research grants. I am obliged to the University also 
for reproducing these pictures in colour in such difficult times as the 
present. • 


N. C;. Media, JGRS, Oct. 1946. 

1*3 M. R. Majmudar, JUB, Sept. 1941. 



A SOCIOLOGICAL STUDY OF THE JATS 
IN KATHIAWAD 

By B. L. Mankad, M.A., B.T. 

T here are many communities in India which were originally Hindu 
but due to certain undue pressure or due to some insurmountable 
difficulties have been converted to Mahomedanism. In the last so 
many centuries so many Hindus have been forced by the circumstances 
to embrace Mahomadan leligion. Jats, the subject of this study have 
in the similar manner been converged to Mahomadan religion. 

It is said the Jats are so called because they originally lived in the 
part of Sindh called Jati. It was situated between Baluchistan and 
Sindh. From this part of the country they came to Sindh proper and 
after living and settling there for a number of years they went to Cutch. 
Though they lived for a number of years in Sindh, Sindh could not hold 
them because they were a sort of wandering people. They were cattle- 
breeders — cattle breeders of a high type and so it W'as impossible for them 
to stay in a particular place for a long time. They were always on a look 
out for a good pasture. Wandering people will always find it difficult 
to settle down to a stationary life. There is a second version that these 
Jats were originally Rajputs and called themselves Jats. Their home 
was in the Punjab. Thence they imigrated to Rajputana. Thence to 
Sindh, Cutch and lastly to Kathiawad. 

They left Sindh as the story goes, because a Sumera chief of Sindh 
happened to sec the daughter of a Jat chief and asked hex hand in 
marriage. To this the Jats objected. The Jats found that it was 
impossible to resist the Sumex’a Raja. The lesult was the Jat Raja 
realised this and the Jat chief thought that it was in the interest of 
himself and the people to leave the place and run away in order to .save 
his princess and the reputation of his people. The Jat chief thought it 
was not possible to stand against the Sumeras and to resist them from 
achieving theii object. So he left Sindh cros.sed the Upper Runn and 
going to the Rao Raighan of Cutch requested liim to give him a shelter. 
He requested him to save his honour by helping him to defeat the 
pursuing army of the Sumera Raja. But as the ill-luck would have it the 
Rao turned out to be what the Jat chief had not thought him to be. He 
turned out to be a coward. He said that it was no good his inemring the 
wrath of the pow’erful Sumera Raja. He also advised the Jat Raja to 
seek shelter somewhere else. The Sumera Raja was actually pursuing 
the runaways with a powerful army. The Jat Raja knew it. He thought 
it was wise for him to fly from Cutch. So he ciosscd the Little Runn of 
Catch and crossed it for Kathiawad. In search of a shelter, in search 


* I do not find sufficient words to thank my Professor Dr. Ghurye who has .ini- 
tiated roe to the study of castes, and has been a great help to me all the while. 
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of protection, he went through Zalawad and came to Muli where a 
Parmar Raja was ruling over a small kingdom of Muli. He was not a 
great king, his kingdom was not great but he had a magnanimous heart. 
He was a real Kshatriya. He knew his duty towards a stranger who was 
persecuted and who was seeking shelter. He with open arms welcomed 
the Jat Raja heard him sympathetically and promised to defend the hon- 
our of the Jat Raja as if it was the honour of his house. These Parmars 
had migrated from Marwad and coming to Kathiawad had taken some 
part of the country round Muli. The Parmar Raja had already conso- 
lidated his little kingdom and he was trying to add to his little kingdom 
by pouncing upon the weaker chiefs. The pursuing Sumcra Raja over- 
took the Jats near Muli and brought them to bay. He forced them to 
give battle. The Parmar Raja knew the danger. He consulted the 
wise councellors and even the Parmar Raja consulted his wise old mother. 
All of them were of one opinion that it was the duty of a Rajput to give 
shelter to one who comes to seek sheher. The Parmar Raja was prepared 
to meet the Sumera in a pitched battle, for when the Sumcra chiefordered 
him to hand over the beautiful princess he insultingly refused to do so. 
We wonder when w'e know that the Parmar Raja offered his help to the 
strangers whom he did not know as to who they were and to what 
religion they belonged. He simply knew his duty and readily prepared 
to do it. A great battle was fought in which the Parmar Raja and the 
Jat chief fought as brothers, side by side, swords in hand, like real heroes. 
The beautiful princess was put to death along with other women of the 
Jat chief household lest they may fall in the hands of the pursuers. The 
Parmar and the Jat chiefs fell in the field of battle fighting bravely side 
by side. Now it so happened that the Jat chief and the Parmar Raja 
fell side Ijv side but on such a place that the blood flowing from the body 
of the Jat chief began to be mixed with the blood of the Parmar Raja. 
This was observed by the Parmar warriors and wished that this river of 
blood flowing from the body of the Jat should not be allowed to mix with 
that of the Parmar Raja. But the eldest prince of the Raja observed that 
the blood’s flow should not be checked. By this time, that is to say by 
the time the battle wa'^ over and the Sumeras were victorious in the 
battle. They pursued the Jats who had begun to run away from the 
field, in the hope of acquiring the possession of the princess. In this, 
they had nothing but dispair in store fo’ them. For it was after 
some time that they came to know that the princess was killed 
along with other women of the family of the Jat chief. The Parmar 
prince now realised that these Jats were not Rajputs, but the Rajputs 
who had been converted to Mahomedanism. In memory of this great 
incident the Jats and the Parmars still call themselves brothers. For the 
Jats have never forgotten the great obligation done to them by the 
Parmars who sacrificed their lives, property and everything. Even 
after the Jats took to a wild life of robbers and dacoits they always 
remembered the Parmars and the obligation done to them years ago. 
They even to-day call themselves blood brothers. 

Jats could not lay their mighty hand on any part of the country. 
It appears that either they were weak to assert themselves or the circum* 
stances in which they Hved were too unfavourable for them to help them 
in establishing any power in Kathiawad. They took to or they inclined 
towards the lower strata of the society. They did not connect themselves 
with any powerful party. Necessarily, they made friends with Kolis 
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and other communities like Kathis, Mianas and other peace-dis- 
turbing elements. These people were working havoc in Kalhiawad. 
No lilc or property was safe and the country was dipped in blood of 
the weak and the innocent who were neither able to defend themselves 
or to save themselves from these people. 

It was after the advent of the East India Comj)any’s government 
in Kathiawad that these, devastators like the Kolis, the Jats, the Mia- 
nas were brouglit to bay. After C(d. W alker's settlement a sort of quiet 
began to be established in Kathiawad. I’hese people were deprived of 
their arms, their ammunitions and were ilealt luir.shly. The Jats who had 
been pow'erful in the northern coast strip of Kathiawad were rrrade to 
.stick themselves to that part of the country. This part is krrown as Nani 
Jatwad. Bajiuta State is occujrying a prominent place in this Jatwad. 
There arc many villages. Twenty-four of them are said to be in chief 
villages in which Jats arc still living. In this jatwad, all these twenty- 
four villages do not belong to Bajarra State but there is one other 
state called Lakhtar to wlii< ii these villages belong, and also to British 
Jillas especially Viramg.un District. Jats arc also I'ourrd in the southern 
part ol' Gujarat. I’liey are living on the borderland of Ciutch. They 
are under Radhanpur State. Tliis part is knowai as Aloti Jatwad. 

It is very interesting to study how' these Jats Irceamc converted to 
Mahomedanism. We read in hi.story that more illiterate the people more 
easy it is to conver t them f rom one faith to another. VV henever they come 
across anything they do not understand or follow they always think that 
there is sottre sirpernatrrral agency at wciik. Thr y always arc fond of 
seeing miracles and when airy one sIkavs thenr miracles they arc mad 
after them and arc always ready to tlo whatevr r they ask or orilcr them 
to do. Once they are converted they are eoirvertcd for good. Once 
they follow a particular doctrine they cling to it with an iron grip. 
Missioirary e(fort.s or preachings count with thian but not so nurch as 
some cxtraorditiary thing or what they call miracles. However we hear 
many Jats talking that though they have Ijccn following Mahornadau 
religion they still cling to their Hindu names and Hindu surnames, it is 
always very easy to convert the illiterates. 

jVames : — From theii' names, tlreir maimers, their customs, their dress, 
their utensils, aird from their general physical appearance and hist but 
not the least from their language we cannot but say that they are 
Hindus and there is a great likeness bctw'ccn the Rajputs and the Jats. 
They have yielded to Ibrce and undue pressure from the Mahomadan 
Sultans of Gujarat. Ev’cn after they settled in the northern part of 
Kathiaw'ad they could not be familiar with the ruling princes 
and the iruling princes could not see anything in them to attract them 
to make them their relatives or friends. Thus the Jats though they 
belonged to Kathiawad r emained strangers to the land and the people of 
the country. They sympathised with nobody' and nobody sympathised 
with them. They' were considered as aliens and as such in their 
times of difTicirUics they crittld not look upon any Raja as their 
friend in distress. As Mahoniadans they naturaUy looked upon the 
Sultans of Gujarat for support or help. They could stand against any 
of the chief states of Kathiawad . For in Zalaw’ad, Dhrangadra, in Halar^ 
Jamnagar, in Sorath the Babi Mussalmans of Junagadh, inGohelwad 
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Bhavnagar were so powerful. The mussalman Sultan of Gujarat spared 
the Jats because tlicy were !Mahomcdans for if they would have been 
Hindus they would have been ere long wiped out of Kathiawad. 

As long as the Sultans were powerful, the Jats bade their time and 
they tried to study the actual circumstances in Kathiawad. They began 
to feel their way. They could not join any of the powerful party in 
Kathiawad so that began to study its to who were great disturbing 
elements in Kathiawad, who, by their joining hands with them may be 
able to be more than a match for any of these strong chiefs. They at 
once found that Kathis, Kolis, Mianas, and others were people with 
whom they began to cultivate friendship. As soon as the Sultans of 
Gujarat began to show signs of weakness the Jats joining with the 
Kathis and Kolis began to work a havoc in Kathiawad. They took 
to a cruel life of robbery and plundering. 

They were very powerful in the last twenty-five years of the last 
century. They sacked villages, looted them, and put men mercilessly to 
sword. They made traflic impossible. Not only they robbed tiavellcrs 
but they took no pity over them even after robbing them of their pos- 
session they cruelly killed them. People trembled at their very name. 
The poor people were neithe’" protected by their rulers nor their p’-operly 
was safe. This was the state of things in Kalliiawad before tJic advent 
of the East India Company established peace and salely in Kathiawad. 

Tlie Jats joined hands with the Kolis and Mianas became 
notorious through the w'hole ol' Kathiawad. And when they were 
brought to bay by the Kathiawad Agency aided by the surrounding 
and interested states, the people of Kathiawad w'ho had no sympathy 
witli these peojilc they turned their backs upon these people and the 
Jats sunk into insignificance and occupied the place for which they 
W'ere fit in the province of Kathiawad. 

Their names are just like Rajput names. They are such as Akhcraj, 
Jasaji, Visaji, Lakhaji, Mcruji, Manaji, Jcmalji, Bhanji, Lakhdhirji, 
Fullaji, Khcngarji, Ranoji, Sumcraji, Lalji, Kiu’sonji, Mulji, Sujaji, 
Gandaji, Jhvanji, Ratanji, Jasaji, Meghji, these are the names which 
remind us of Rajput names. But of late they arc preferring Mahoinadan 
names to Hindu names. They arc such as Karimkhan, Bahadurkhan, 
Rahimkhan, Sultankhan, Bahaueddin, Kamahiddin, Tejuddin, Ibrahim, 
Abubakar, Ussuph, Sahebkhan, Jiwankhan. 

The names of their women are Tcjbai, Mulibai, Nagbai, Veerbai, 
Jivibai, Lakhibtii, Rupbai, Janbai, Hajubai, bonbai, Mcghbai, Nanibai, 
Dosibai, Rambai, but now they have taken a fancy for Mahomadan 
names. These aic such as Fatima, Hurbai, Rahima, Halifa, Nurbai, 
Kai’imma, Latifa, Salima. 

Their surnames arc derived from the villages or localities from which 
they come. There are many instances in other which men adopt 
surnames from the great men whom they consider the founders of their 
families, e.g., if they consider Sadu as their great great grandfather 
they call themselves Sadhani, if they spring from the family of one 
called Khetaji they call themselves by the surname Klictani, if they 
consider Ladhu as their head of the family they adopt Ladhwani as their 
surname. Similarly if the founder of a great family happens to be called 
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Abaji or Mcghaji their clcscendents call thcinsclvcs Abani or Meghani. 
Thus we come across surnames such as Jasani, Bhimani, Hajiani, Surani, 
Hcmani, Shamlani, Bhanani, Ratnani, Dudani, Haddani, Meghani, 
Unani, Hematani, Jesangani, Davani. From these surnames we can 
infer one tiling and it is that they are very particular about showing 
their respect for their parents. At the same time they always cherish 
their memory by adopting surnames derived from their names. 
Any termination is generally found at the end of Sindhi names. It 
appears that Jats have passed through Sindh after living there for a 
long time and they testify to this fact by carrying with them the sur- 
names with Sindhi terminations. 

Jats came and settled in Mandal district. It is a district which 
has only twenty four villages. This district is situated on the northern 
coast line of Kathiawad. This small part of the land is situated just 
on the borderland of Gujarat and .Kathiawad. They were under a 
great Mahomadan influence of the Sidtans of Gujarat. Being strangers 
to Kathiawad Rajputs they were completly cut off from them and there- 
fore they had no other go but to submit themselves to the Sultans, 
rule and their influence. 

Birth rites. A Jat young wife is allowed or disallowed to go to her 
father’s house for her first delivery. This is a question of the individual 
conveniences of the father of the young bride and the father of the 
young husband. If the father of the husband sees that there is no 
objection and there is every sort of convenience to both the families 
he allows the father of the young would-be-mother to go to her father’s 
house at the time of delivery. He may not send her to her father’s 
house if he thinks that it would be moi’e convenient for the delivery 
at his own house. In general, it is a matter of mutual understanding. 
The young would-be-mother is generally made to go round her daily 
duties till before a month’s time before the delivery time. Though it 
more or less depends on her general health. They do not require 
the services of a qualified doctor or a native physician. Their general 
physical build being strong it is not a painful delivery. It is very easy 
for a Jat young wife to get over maternity troubles and complications. 
The birth of a son is a matter of great rejoicings in the family and a 
birth of a daughter is almost of general sorrow and mental uneasiness. 
As the Jats are living side by side with the Hindus this mentality, have 
got this owing to the effects the influence of its Hindus. The good news 
of a birth of a son is at once despatched to the house of the parents of 
the father of the newly born child or if the young wife has not been sent 
to her father’s house the new'S are sent to the house of her father. Generally 
as the custom prevails, the informer is given a small gift and given 
some ‘Gud’ to make his mouth sweet with. 

No such time limit is fixed as it is fixed in certain more advanced 
communities for the lying-in young woman for which she is not allowed 
to attend to her household duties. She is allowed to take rest for 
some time and that time is indefinite. For as soon as the women 
of the household think that she is now all right asnd that she would be 
able to attend to her household duties without any wiong to her body 
or without any wrong to the little baby they allow her to join them 
in shouldering the responsibility and the burden of the household work. 
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In short, this depends on the financial position of the head of the family 
and the number of women actually living in the household. There 
is no hard and fast rule as to the allowing the rest to the wife who has 
just given a birth to a child. Namkaran on the sixth day of its birth 
namkaran ceremony is not celebrated. Of course not with any zest or 
great religious ceremony but quietly and calmly. Sweet dinner is 
prepared. The aunt of the infant and her family is invited to the 
dinner. The family Mullan is consulted as to what name should be 
given to the infant. Generally speaking, the names which are common 
in the family^ are some of the selected names out of whi^h a particular 
fanciful name is selected. Dates and ‘Gud’ are distributed in the family 
and the relatives bless the new eniiant in the family. The parents and 
grandparents are informed to this effect. The Jals do not believe in 
Vidhatri or the writer of eternal letters in the forehead of a six days 
old infant. They are free from this .superstition. As soon as the 
child is a month or say a month and quarter old it is taken along by the 
woman relatives to some family ^int or Peer for paying respects or 
for propitiating him by some offerings promised to him before the birth 
of the child by the parents or the grandparents for avoiding trouble 
and renKwing difficulties at the time of delivery. It is at the Durgah 
of the saint or Peer that coconuts are offered, dates and sugar distributed 
among the poor and the young children of the family. It is believed 
that the saint or the Peer blesses the child. Just at this time the maternal 
uncle or the maternal grandfather sends a fiock, a cap and some silver 
ornaments for the child. He .sends also or better he brings .some sadi, 
petticoat, and a bodice for the sister and brings a turban as a present 
for the son-in-law. Then* is no hard and fast rule as to how much should 
be given to the daughtei. Every thing depends on the financial 
position and the affection which one bears for the daughter or sister. 

Educaliun. In point of education the ,]ats are very backward. 
The total percentage of education is hardly 5'^,- A Jal boy has no other 
teacher in the world but his father. He is really speaking his guide, 
philosopher and friend. He picks up his first lessons from him and so 
also his last touches are received from him. He is his chief moulder 
of life. The child imitates his father in every respect. As scon as 
he is able to walk he follows his fatlu'r and marks w'hat he docs. 
He becomes familiar with the implements of agi'ieiilturc (>r arms to be 
used in depredatory excursions. He knows and he is taught their make, 
their use and the place from which, they arc to be had. Time w'orks on 
and it depends on the child and his capacity to master his trade. If the 
fitther is a farmer the son takes interest in farming and follows him 
to the field. He takes care of the eixen, he looks after the cows and 
buffaloes. He goes to the river side to water these cattle, he feeds thtm 
and yokes oxen to the plough and such other duties he begins to do. 
He helps his father to lake out water from the well and to water the plants 
with it. In the course of time he becomes a full-fledged farmer like 
his father and becomes a great helping hand and he shoulders half of his 
the responsibility. Pie helps his father to double his income and allows 
him to pay his attention to other serious questions which trouble him 
from time to time. If the father happens to be a marauder, W'hich he is 
not at present he helj^s him in following his trade. He tries to fulfil 
his ^(vishes and following in the same track becomes in course of tijne 
a similar or perhaps better robber or a cattle-thief. 
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These days with the awakening of the villages these Jais have begun 
to' understand the utility of learning and with the encouragement of 
the native states the jais have now begun to send their children to village 
schools and we find Jat children stuclying in schools when we pay visits 
to schools. Of course it looks very strange in these days that the Jats 
have not fully come under the western influence. The reason that may 
be attributed may Ije that they are living far aw'ay in the interior of 
a province like Kathiawad. But it is quite clear that they will in the 
course of time join with other communities in a race f)f advancement. 
Girls as S(jon as they are a])l<‘ to walk and understand . they follow 
their mothers and they slowly ami slf.wly try to be helpful to their 
mothers and oth^r elderly women of the household. They pick up 
household work like that f)f sweeping the rooms a.nd couit-yard. They 
learn how to look after the household cattle, to keej) dear the yard in 
which they are tied. Th.ey feed the cattle and make cow-dung cakes, 
cleanse the titensils and as they grow old h arn a bit ( f sewing too, in 
short, they work as household assistants to their motlars or sisters or any 
other elderly women in the family. In the course of time, they become 
fully devcloix d wonien. beatitiful to h'ok at and admire. I'hey become 
worthy brides for the bf'ld .ind biave Jilts. And as young Jat boys 
develop a fme ]>hysic|ue, a rolxist healtli anti a fine handsome appeiir- 
unee so idso J;it ghls grow into beautiful women. J;if i)oys learnt 
the iivt of war some fifty years batk but now they are being made 
meek and docile by the force of circumstattees. They have taken to 
peaceful avticatious and sittletl down ;is tultivators. ^Ve c;m see from 
the study of the Jats Jind (;thcr backward communities that if these 
people renuiinetl alo(>f from the schools and colleges they managtti 
to miike bt'iive and hardy men just equal to the time in which they 
had to live. They learnt ;ill that they were expected to le;irn by the 
society in which they lived. They dicl not learn the modern ways id 
the w'orld how^ever they did not also unlearn the things which were 
most essential for them to le;irn. 

‘Sunnat-Sadi.’— As soon as the boy is eight or fin the father 
and the mother or say the grimd liither if he is iilive, begin to think 
as to when they should celebrate his Sunnat-Sadi. They accordingly 
consult the family Mullan (Priest^ and according to his advice thi'y fix 
a suitable date. They ixill the family barber and ask him t<T peril irm 
the petty operation, lie does it and he is jjaid a jKamd and a cjuarK r 
of w’heat and five annas with some molasses. The sum live annas 
may sometimes, in certain cases be raised to a rupee and a cjuarler. 
But this depends on the choice of the father and his power of the 
purse. The boy is not allowed to be out of his bed for a week, ffe 
is confined to his bed and people arc not allowed to pay him visits. 
They' are of the oiiinion that there are certain evil eyes from whom 
they should guard him. It often happens that the healing takes a 
long time and sometimes troubles are created. It is therefore they 
tie nim tree leaves on the threshold of the room and also of the main 
door of the house. The boy is well fed and kejit pleased. As soon 
as the wound has been healed the father of the boy and even before 
that the father thinks it is his duty to satisfy every wish of the b(»y 
by' purchasing petty things that he asks him to purchase for him 
to suit his purse. The sumptuous food is given to the boy w'ith ihe 
idea that if he is kept pleased the wound may be soon healed. Again 
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the occasion is considered as good as sadi or marriage occasion. Sweet 
food is cooked and the family members partake of it in a jubilant mood. 
The father MTitcs letters of invitation to his family members living 
in distant villages. He also invites his fi'icnds to go to attend the 
‘Sunnat-Sadi’ ceremony which he intends to celebrate on a particular 
day which has been fixed. It is a custom that the relatives who 
are invited go to the house of the father and join the family in celebrations 
of ‘Sunnat-Sadi.’ Rich feasts are arranged for the guests and they all 
jubilantly partake ofthe feast. The boy whose ‘Sunnat-Sadi* is celebrated 
is taken rouftd the town or the village in which he is living in the streets 
in a procession with drunts and tabors played before him after the wound 
is healed up, with the party richly dre.s.sed and the \vomen folk all singing 
songs. At this time the friends and the relatives keep the procession 
standing near their houses and offer certain gifts to the boy. This gift 
is nothing but a pound and a quarter of wheat with molasses and a 
sum of five annas to a rupee# and a quarter. This ceremony is 
undergone at some three or four places. The father of the boy spends 
some three to four humlretl rupees. It depends r)n his financi.al con- 
dition. Of course, there are instances in which a father sjjends say, 
two hundred rupees and in certain cases he spends a thousand rupees. 
^Ve cannot but take a note of one good custom and it is that the relatives 
who are invited make it a jioint to give a ruj)ec at least .sometimes ten or 
twenty rupees by the way of help to the father because, he has followed 
the prevalent custom, d'his is a custom that goes a great way in help- 
ing the father who has .spent so much to entertain his relatives and 
friends. The father and tin' mother of the boy generally speaking, gives 
him more than others cU). They give him a full pair of ch)thes of 
course costly ones. The same way they pre.senl the mother with a full 
pair of co.stly dress. They do not forget the boy in question. We can 
here compare this ‘Sunnat-Sadi’ ceiemony with ‘Yagno])tiwit’ ceremony 
of the Brahmins. The maternal family ofthe Ix^y to whom ‘Yagnopawit’ 
is given has to oiler or to bring, Mamera, for the boy. In the same 
way the relatives oiler their ‘Hathgharnas.’ This is meant to help the 
host to meet the expenses he has incurred. 

As soon as the feast is over the relatives and the friends nf the host 
begin tcj take his leave and jnaise him and thank him for what he has 
done for them. In this way the ‘Sunnat-Satli’ ceremony is celebrated, 
among the feasts and festivities. It is in short family celebration attend- 
ed by family members and other relatixes. 

Betrothal. When boys or girls reach :t marriageable age the 
parents think of getting them beti’othed. The relatives take an 
important part in this matter. When they learn of the intentions of 
the parents they begin to look about far a suitable match. Generally 
speaking, the paternal aunt always tries to sec that her niece is offered 
in maniage to her son. She thinks that it is her right and her right 
only to get that gift from her brother. .She often becomes successful. 
Of course there are cases in which a father of a young daughter chooses 
some other suitable husband for her daughter. To this his sister 
does raise an objection and she thinks that her right has been over- 
looked. In certain cases, there is a breach of relationship between the 
brother and a sister on this point but if the brother is tactful he patches 
up the breach. When the father and the mother of young girl decide to 

8 * 
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offer their daughter to a particular boy, they inquire into his parentage, 
his status, age, appearance, his relations rich or poor and after consult- 
ing their relatives decide to offer their daughter in nuirriage. At this 
stage they declare this betrothal by c alling the leaders of the community 
who are considered wise and prudent. These people form ‘Jamat.’ 
They meet in a place called Jamatkhana. Here the parents of the 
would-be-bride declaie that they offe r their datighter to a particular 
young man, the son of so-and-so in rniiniage. Gud and Dhana are 
distributed. .Sometimes dates are also distrilaitcd to sweeten the mouths 
of the i)eoplc of the community. Thcae are some people nvho being 
rich feed the poor people and the- fakirs. 


Tlie marriage date is fixed according to the convenience of tlie 
parents of the would-be-lnide and the would-be-bridc groc>m. The 
information to tliis effect is sent to the lathet of the bridegroom. He 
in. turn sends this inforinatlcai to he's u lalives. Before the inarriuge 
date is fixed the Wvais t.e. ilie fathc-r of tlte bride' .ind the fadier cjf the 
bridegroom decide as to how mneh money is the father of the bride- 
groom tc) jiay to tlie father of llu' bride for the' dauglitcr that he has 
offc'red in marriage. This is callc'd tlie maniage-money. (icnetally 
speaking, this money is that is agreed tijion is rupees two hunched to 
three hundred. But now-a-days this sum has been very much reduced. 
It has been brought to rtijjees hundred to one hutitlred and fift\ tiipees, 
A gencn'al princ iple is being ex<-epled that lesser tlie monc') is c xpectc'd. 
bettcT for the father of the brich'. Accordingly, it is afso settle d as to how 
many men are to be taken by the father of the bridegroom as ;i ‘Jan’ 
or the marriage ptirty. He cannot .iceording to the rules and regula- 
tions of the community, he; c aniiot lake with him more men in the mar- 
riage party. Dtuightc rs are off red wherevei in whatever family of the 
coinnmnity one likes. When the tuarria,!';e dale approaches the lailier 
of the hridc'greieun lie gins tei make jirejiaiat Ic.ns for the- mairiage'. He 
begins te> iturchase food stuff, goenl e leiihe s to be- e.ffe'ied tei tlie bride-, he 
also gels new eleilhes se-wn for tlic' me-niliers e,f tlie* famib' espe-e ially 
for himself and his wife*, his p-are-nts if ihe-v ate living and his eiwu eidier 
children. .He geie s tei the !.M)le!smilh titicl jtiire liase'S gol'l ;ind silver 
ornaments fetr the young briele-. In sheiri, he spends what he has sj'areel 
in the* p;ist few ye'ars. .Se» cletes the f.itlie'r ejf ilic; hriele. lot he lias to 
entc'rtain the britle-greieiiu's paity. He tilset has lei bu\ foeid siull in 
large cpiantily, clothes artel semie; siK'er eirnamenfs for his d;n:g!i{cr. 

‘Mandaparoptina’ ceie'inony is performed and the women eif the 
family sing semgs, swc'e*t dinner is pre'jtarc'd and the relatives aret invit- 
ed to it. The^ Afantlajt eir the maniage booth Is decorated according 
to the afHitence of the father of ihc' bride. However he secs that it 
is made as fine as possible. The maniage party starts on a journey, 
if the father of the bridegroom is living in some other town oi vi lage, 
say a day earlier to rc-ach the place in time. But if he lives in the same 
village he has not to go on a journey some time previously. In lliat 
case the father of the bride groom lias his own house and the fathe r of 
ihe btidc* h.as not to take ;my trouble for providing suitable 'L itara’ for 
the mari'iage jiarty. But if the marriage j^arty comes from sc me raher 
village the father of the bride h.as to provide him wdth a suitable dwelling 
place where the? party may come and stay for the marriage occasion. 
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He gets cartlicn pots bought from a local potter and gets them filled 
with water for drinking puri)oscs. He has to engage some servants 
to look after the . conveniences of the nuuriage party. 

In case the party comes from some other village 'samaiya' or re- 
ception is offered to the party when the father of the bride accompanied 
by his relatives go to the outskirts of the village and receive, them and 
accompany the party to the Uttara with drums and pipes played in 
front of them. There they arc made to be at ease. 

In the meantime the preparations for ditmer arc being made by 
the relatives of the father of the bride. When the dinner is ready the 
marriage party along with the bridegroom is invited to dinner. There 
the party does i'ull justice to the dinner. After the dinner is over 
the party leaves for their resting place and the bridegr<;om is made 
ready for going to the house of the bride for ‘Niccah.’ He is sump- 
tuously and tastefully dressed. H^' puts on a ‘surwal,’ a frock coat, 
he winds round his waist a rich elotli. He puts on a Jat turban taste- 
fully and puts on a ‘sherra.’ A sherra is nothing but a face covering 
generally made to order of flowers of the season. 11 they arc not available 
this ‘sherra’ is made of jiearls. The.sc stings are nicely knit. They 
hang on and aliout the face of the Inidegroom and it is believed that 
this sherra not oul>' enhances the handsomeness of the brid<‘gi'oom but 
it throws a kind of spell aifiund his face and features. Tliey believe 
in evil eyes and thendore this decoration is used to ward off evil eyes. 
This custom is generally found in Bohras, Sejiahis, Memons and many 
other musalman communities. 'I’his ‘sherra’ is made to oi'der and a 
bridegroom does not get on his horse liack and starts for the matriage 
celebration without this ‘sherra.’ In short it is a necessary ornament 
which must be w'orn by a bridegroom. I’he jiroccssion is preceded by 
drums, tabor and ]>ipe men who jilay beautiful tunes while the party 
goes slowly and with due pomp aiul disjday of the so called wealth 
the bridegroom people possi'ss. When the party reaches the house of 
the bride, the bridegroom is received by the men and women of the 
bride’s party. The bridegroom is taken in with due respects and 
decorum surrounded by the women folk of his side and the bride’s 
siflc. He is made, to sit on a special soft seat e.specially made to order 
for him. While other men of his iiarty arc; seated on soft seats. I'fic 
women of course go in the inside of the house where the bride, is made 
to sit fully decked and decorated by her people. They are received 
by the women folk of the bride’s party. They join other women 
who arc singing songs. 

In the meantime the Mullan is already sent for and he is waiting 
for the arrival of the bridegroom. He is ready to perform ‘Niccah’ 
ceremony. The father of the bridegioom had already paid the sum 
of money settled previously by him with the father of the bride. So 
there remains nothing important to be clone by him or his jiarty. But 
in case this payment business is not done due to some unavoidable 
reason he makes haste to pay up the settled sum to the father of the 
bride. It is a general custom that the ceremony is not performed un- 
less and until thi:^ payment is tmide by the father of the bridegroom. 
Often serious and grave things happen and if the matter is not tact- 
fully handled by the wise men of the family or the Jamat the ‘niccah’ 
ceremony is not performed for the relations are at once strained* But 
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such things seldom happen. And if they happen the headmen of the 
caste or the so called Jarnat intervenes and brings about a workable 
compromise. Some body stands as a surity and the ceremony is 
performed with due rights. 

Now the bride remains sitting inside the house. She does not 
come out to have a look at the bridegroom or does not offer her hand 
in marriage as the brides do in other communities. So one man from 
the bridegro(jm’s side and one from the bride’s side is appointed as 
vakil and a sahed i.e. witness. These gentlemen are sent by the 
Mullan to the bride sitting in the house surrounded by women folk. 
They go and ask her if she is willing to marry so-and-so the son of Mr. 
so-and-so. To this question she replies in affirmative the men who 
are sitting there take a note as well as tlu; ‘vakil’ and the ‘sahed’ who 
have gone to the bride take a note and after doing so they go out and 
signify her c<.)nscnt and approval to the Mullanji and so this being done 
to Mullan reads Kaliiui prayers and [jlcsscs the new couple. The whole 
ceremony does not take more than an hour at the most. If the Mul- 
lan is quick he can com])lcte the whole ceremony in less that forty five 
minutes. When the ceremony is going on the women folk on both the 
sides go on singing songs the main purport of those songs is the greatness 
and the nobility of their own people and the littleness of the opposite 
side. They also sing Phatanas i.e. the songs which are lull of abject 
jokes and ridictilcs and abusive language. The people do not take 
this as an insult or they do jiot take it ill. They are given dates and 
sugar or molasses. They are offered betel nuts and nut crackers and 
they freely partake ol' these things. When the whole ceremony is over 
the party starts for the resting house or if the bridal party is a local 
party it goes to its house. Thc:y take the bride wdth them for say half 
an hour to accompany the party. But after that time they send the bride 
back to her father’s house. No dinner is served at this time because it 
is high time for the pcojile to letire because it is about mid-night. 

Next day eaily in the morning the father of the bride goes to the 
father of the bridegroom and il he is very busy in making preparations 
for entertainment ol tlie guests he sends some to look after the conveniences 
of the bridal party. He considers it to be his duty to sec that the party 
is not only thoroughly entertained but it is fully satisfied. 

That day a sweet dinner is given to the parly. And in that the 
principal men are jm-ssed to take as much quantity of sweetmeat as 
they possible can. Of course, everything goes on very agreeably and 
joyfully. Sweet jokes are cut and the w'hole party is in a cxtia happy 
mood. As soon as the dinner is over the preparations are made for 
the sending of the bride to her fathei'-in-law’s house. The father of 
the bride has collected and duly arranged in a room of his house the 
articles and things which he means to offer to his daughter. These 
things contain every sort of household material, clothes and many other 
gifts, he is able to ofler to his daughter. The people of the town especially 
the members of the community pay a visit, as a matter of fact, to the 
house of the bride and look at these things making agreeable remarks 
praising the father of the bride for offering so many presents in the 
hard times, this is done out of courtesy. When all the members 
expected have paid their visits the whole show is wounded up and sent 
\vith the daughter as she starts for her father-in-law’s house. 
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It is generally in the evening that the marriage party starts. 
The clothes and the ornaments of the bride are arranged and packed 
by her mother and her sisters and brothers’ wives if any. She is 
dressed in her best attire. In the evening the bridegroom’s father 
sends a word that they are ready to start for their home and that the 
bride must be made ready. Accordingly, she is made ready and sent 
with some women follj of the bridegroom’s party in which there is 
some responsible woman such as the mother of the bridegroom or his 
elder sister or his sister-in-law. Then accompanied by her own mother, 
sister and other relatives the bride starts for the house of her husband. 
The women of the bridegroom’s party are all as jubilant as ever and 
the women of her side seem depressed in spirits because they arc parting 
with their dear and near relative. 

When the party starts for the house of the bridegroom women 
sing their songs and the mother and the sistcis of the bride shed tears 
due to the pang of separation. Generally speaking, the relatives of the 
bride go up to the outskirts of the village to bid her farewell, and with 
sorry laces rcttirn to their houses. 

Divorce. Marriage contract in Jats is not insoluble. If the woman 
or man is of bad chai'acter, or given to incurable ways, wanting in aflcc- 
tion, if he is a man of cruel nature, divorce is but natural. In that case 
either of the party approaches the ‘Jamat’ through the parents, if the 
parents have died, they approach the Jamat through some near relative. 
The Jamal calls a meeting and hears the parties. The Jamat decides 
the question by allowing the wi'ongcd party to break the marriage 
contract they allow the wronged party a sanction called Talaq by which 
she or he can sever all the matrimonial relations. And each one of 
the party is allowed to seek a fresh match. The Jamat’ charges the 
mjin whf) calls the meeting a rupee and a quarter. 'Ihis sum goes to 
the poor fund of the community. Divoi'ccs arc not incidents of every 
day occurrence. 

The marriage and after. After the young bride is sent to her father- 
in-law’s house, she is well treated and sweetmeats are prepared in her 
honour. She is not asked to join the other ladies in the household 
work. She is for the time being made to sit and see things and the 
customs and ways of the people of the household studying, if she is 
capable of studying the natures of the mcmbci's of the family. She 
enjoys the happy life in the house where she is to live and die by entering 
into the dust of the soil. After say fifteen days, her brother or her 
cousin is sent by her father to take her back to her father’s house. He 
comes and is well received by the family of the bridc^oom. Sweet 
dinner is prepared in his honour and the bride is sent with him on the 
day appointed by the bridegroom’s father. She goes to the house 
of her father a stranger now, in the house for she belongs to the house 
of others. She stays there for a few days when the mother does her best 
to please her daughter by all possible means in her power. She is 
sent back to her husband’s house on the fixed day, fixed by the bride- 
groom’s father or in his absence the elder brother of the young husband. 
Now she stays at her husband’s house for a pretty long time. 

^n the mean time she being aged enough begins to carry and as 
Said before stays at her husband’s house or goes to her father’s house 
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to give birth to her first child. Fr(.>m time to time, the father or the 
brother of the youirg wife docs not fail to write letters informing her of 
the news at home and any important happening that has occurred at home. 
They do not forget to send small gifts sucli as of eatables, dress, and 
many other .sumlry things that she rccpiires during hec stay at the house 
of her i'ather-in-law. Si^metimcs they .send or ask some one going to 
her vilhige to go to her and ask her if she is all right. These people 
give her some gifts. They may be in the form of money or other gifts 
such as of clothes or things of daily necessity. 

• 

Funeral riles. When a Jat falls ill, he is looked after by his relatives 
And friends. They try to help him by gi\ing him every sort of help 
by the way of calling in a doctor oi a local physician, if available. 
There is a good h'llow feeling to be found in the Jats. They arc always 
ready to help one another in the time of distress and diflicultics. ^Vhcn 
they come to know that (he j)aiicnt is about to pass away they at once 
inform tlic Mvdia Avho at once goes to the house of the dying and says 
prayers to free him from the troubles he is passing through. 

As so(jn as he dies (he men in the community are informed of the 
incident, along with the relatives living far from the place of the residence 
of the dead. A man is sent to the graveyard to inform (lit' man in 
charge of the graveyard that such and .such man has e.xpired and th.il 
the grave diggers should lx* immediately called and ordcicd to dig a 
grave for the dead. Just at this time, some on»' ol relatives goes to the 
Jamatkhana or to fetch the bier called ‘JaTinaja’. Some relatives are 
Send to the bazar to buy the long cloth for the dcarl person to be wound 
into. All lhc.se things are at once brought and his lelatives and friends 
gather together Irom all quarters to jxiy their last respects to tlx- dea<l. 
The dead body is bathed with < <)ld waU'r and made clean after w'hich th" 

‘ Jannaja’ is brought in the room in whu h the deail i)ody is lying. A soft 
quilt like or cushion like bed is placed in the ‘Jannaja’ and on that the 
dead body wound up in the long cloth say thirty two \ards very 
respectfully placed in it. All in the house c.xtrcmely quiet and full or 
grief and sorrow, riiere are som<‘ in the hotjse who shed teats but 
shedding of tears is disallowed by the religion. But who can ju'evail 
against the sincevest feelings of the heart. The jtarly i.e. tht' funeral 
party starts from the houst' of the dead and a man proceed the party 
with a incense carrier in which a fir<' is burning and Loban incens'' is 
spread on the fire. The imdian is very seriously going along the road 
reading the Holy Text. The mourners go on saying “La Alla 111 Alla 
Mahamad Rasul All Allah-” The road is slowly passed through and the 
party soon reaches the burial ground. 

In the burial ground the grave is made ready and when the ‘Jannaja’ 
is placed by its side the Mulla reads jnayer liom the Koran and the 
funeral party hears the prayer with their heads down on account c)f 
gidcf. The dead Ixicly is lifted from the Jannaja and placed in the grave 
by the relatives and the Mullahji helj)S them in doing so. After this 
ceremony the nearest relative ])i'escnt there throws the dust lying there 
on the dead body and then the others who have gone as mourne»'s do 
their bit by throwing dust in the grave. In a short time the grave is 
covered up. The Mulla then says a prayer there by requestirig the 
Almighty to give the departed the rest he deserves. 
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The funeral party after this ceremony returns homeward. When 
the party reaches the street or the lane in which the house of the 
departed relative is situated the relatives headed by the Mulla stand 
in two rows where the Mulla says a prayer called ‘Phatia’ after this prayer 
is said the ndatives and the mourners who had gone lo the burial ground 
disj^erse. Tlie ncarcsi relatives go on accom])any the nearest relative 
even up to the house in whieh he lives. 

There is a very good custom in Jals and it is that all the relatives 
dine at the hougc of the person dead for at least four days.' Of eourse 
if the person is not rich they understanding his ])ecimiary position help 
him indirectly by raking tlieir own lunne-prepan'd food to his house 
and dine together. The underlying meaning of all this is to give him 
company and to share his sorrow and the gried'. I'or it is a well-kiiown 
fact that when a man is in giac'f (U’ in sorrow he should not be alh.wed 
r«> live alone, for in that tase his iniml will think and think .ibouf same 
thing and the consequence of it nia\'^ be in many <"ases that the mafi 
in .grief maN' bi^ attached by rnelaneliolia or a niailness. They dine 
to.getlKr and there are some of the relatives who slec*]) by the side of the 
m,in in sorrow. This is only done for a few days. After tlu' man 
is aceiisioined to the sorrow a little, ilie ladalives of ilie j)erson who have 
lost a dt’ar relati\'e is left alone, but not quite abruptly. 

An tie' tisnal eusioin gnrn the h( ad of the family who has lost a 
dear relative orders ni.isons ti; build a .grave' atiei' tlm burial ceremony 
is over. For this the mason give their Inll to the gentleman and he 
j)ays u]) the bill. 

'I'lte Jats like Rajj)uts mourn for tin; death of a relative for one 
ctanplete year. They ])ut oti a iiiourning di'ess the wotnen esj'.eciidly 
put on black sadi. Th<'y keej) tln'ii’ line's liidilen under their ‘Veil.’ 
They gv'iierally do not go (jut in the Ijuz.ir or to any otln'r relatives’ 
house to l^ay a visit. 'I'hey eat coarse food and do not i)rej)are sweet- 
nuats. So do men. Tin y .generally j>nt on while tmban and do not 
take t V I 1 ^ 1 yt i.' I in r('j*>icui,L^s at any iclaiivrs' j)Ia( c t»r do not tala* jKirt 
in any marriage lli(*y also do lan '.(ei Jiiarri(‘d iheir dant.?hl.er or sister 
for one iVilI year. Tle*y do n«)i <*njo\' I’ich anti sweet Idfxl and avoid 
le.si ivipj's. Hut tilt* eourse oT lime has bniiudit about its own elian.t^es 
and it is due to that tliesi' ri.!.»'ourous rhanL*;es ol’eusiom are L>'eniiiji[ looser 
and io(»'a*r to ilu* r("suli that these ]jeo]:)le d(j tiot obstu ve inourniiiLj as 
liard and fast as tiuw' did fil’ty yc'ars 

On the Tourtli day after iht* deaih of a man a religious e(*remony 
is j^erformed in which llie j)oor and ilie destilntt* inusalnians are led 
by thi* head of the family in wliose family the death has ocenrn‘d. It 
is beh'ived lliat i)y feeding and elolhlng liie poor and the eliildren (lie 
spirit of lh(* dead experi(*nees a sort of satisfaction and ha])]}iness. His 
clothes are* gbvn a\vay in eluaiiy to tlu* family pri(\st or mulla. Even 
the shoes and the' stiek, tiie uinbre*l]a and every sejrt of jietty f^eloriging 
is give.‘n as a religious gift to the Mulla willi the understanding that 
tiie‘sc things will be* given lej departe'd in tlie other weu'ld. 

On the tenth day a43usaiyun is llie_: tentli day is observed. On (hat 
day a^sweet food is prepared anel distributed amongst the poor and the 
fakirs.* The young children ol* faniily in wiiicli the dcuili has occurred 
are also fed. 
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On the fortieth day, the same sort of ceremony is performed when 
the Mulla offers prayers for the peace to the soul of the departed. The 
poor and the children are fed. After this ceremony every year on the 
Fabut day the relatives of the person dead, pay a visit to the tomb or that 
dead relative and if they can affoid, get it whitewashed. They cover it 
with a cloth, burn incense and praying for the soul of the departed, return 
home. This is done after the Tabuts are taken to their final destination. 
If the relatives are not well to do they simply pay a visit to the grave 
of the dead relative and offer their mental prayers remembering his 
other obligations or good deeds he or she may have done*to the members 
of the family. They do not forget to ignite a lamp and offer loban incense. 

Religion. Jats are Sunni rnusalmans. As such they offer five times 
prayers. They ob.serve the Ramjan fasts and Idds as other rnusalmans 
do. They are as zealous and ortliodox rnusalmans as any other musal- 
inans. The reason is that theyha\»e been converted for the few centuries. 
Slowly and slowly the religious fervour is seen in tht'm. 

Fair'i. They have their own religious fairs. There have been certain 
great ‘Peers’ or .saints who have placed the Jats under great obligation 
and it is therefore that they remember them by gathering about their 
birth-places and sometimes abf>ut the places where they have expired. 
Such fairs are held near Cfotarka Peer’s durgah. This Gotarka is 
six miles east t(»wards V’arahi. This Peer is considered to be a great 
Peer and the Jats in thousands gather together round his Durgah on the 
day on which he expired. A similar fair is held in honour of Mahabali 
Peer near his durgah. There are many Jats who have a great faith 
in this Peer. It is believed that this Peer helped the Jats in their 
predatory warfare. As soon as the Jats remembered him while fighting, 
the Peer used to appear before them and hjlp them on to their success. 
There was a time when the Jats used to keep with them a ‘Neja’ of 
this Mahabali Peer while they started on their excursions. This Peer’s 
durgah is situated near Randhanpur. There are other fairs held in 
honour of Hublishah, Gulam Shah, Ruknuddin Shah and so on. These 
fairs have a double me.aning. The first is that the Jats repair to the 
Durgah of these saints, ofler their respects to them remember them for 
the great obligations done by them to the Jats in times of difficulties. 
They gather there, offer prayers meet people increase the social contact, 
eat and drink together perform a sort of religious pilgrimage. In short, 
these fairs have a great religious, social, moral and ethical value. On 
these days the Durgahs are whitewashed the poor rnusalmans and the 
fakirs are fed, the poor arc clothed so the people have good opportunities 
to do whatever they can do to others out of religious feelings. 

Dress. The Jats put on ‘surwal’ or a close breeches with a button 
made of cloth to fasten the lowest part of that ‘surwal.’ They put on 
a ‘Bheth’ or a piece of cloth tied round the waist in a rather picturesque 
manner. Though the usual way of fastening this ‘Bheth’ is common 
but each man can add personal touches to it. They put on a country 
shirt or ‘Bundi’ with a number of button laces — strings made up of the 
same kind of cloth of which the ‘Bundi’ is made. Just around the 
chest it is very fitting. They put on a double Morbi type turban which 
becomes them very well for they wear good moustaches and beardsi Any 
one who looks at a Jat will at once be reminded of a Rajput in dress, 
in type of the dress, the general career and some of the peculiarities 
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which thejats liave a<l<)jn('d or kept up uplo this time. These peculiari- 
ties aie the general outlook of tlu; dress, tlieir cut, tlie moustaches 
etc. Now the lime is eh.anging fast and thc^fats" ways ofputtingon their 
dress has suffered a eliange. Now tlv'y are a.dopting the mus.alman 
wayof putting on a ‘J.engiia’ or a loose pantaloon, half coat .ancla turkey 
cap. \Vc can at once tell one by lookin’; at a. [at that is he more of a 
musalman than ;i fliud'a. The irindn je'C'di irilics are fast being 
abandoned ati’l mnsahntu ijeculiaritics are hist oeeupying an imporU^ice 
in their dress and mnjm rs. J.it women have not undergone a change 
so fiir as their dr< ss is concernod. 'I’hey jaat on a Sadi in a Rajput 
fashion. Tlu y put on ;> netlicon.t and a eh sr- luting bodice with no 
buttons but cotton suings to be tied up at tlieir backs. However, they 
are now jDutting' on this S.tdi in a miisalm.in fish’!',!, [n the dress of the 
boys and girls no pecn’i.ir change h.is bi-i-n noiii'cd. The thing is that 
the Jats are economically poor people and tie K'iiire they cannot afford 
to make or introdnec any gti'at I'hynge in tlieir drcs.s or their general 
manners. The Jats ebng on still to their old ways. 


Ornamenis. .So far as ('rnam''n1.s are cf-nei rn-vl tlie Jats generally 
do not put on any (/rn.uncnts. Ihaiexcr, we find them putting on 
a ring on tlu ir finger. X'. ’y f w jmf on .oiy n- cklace. But women 
put on various typ> s <,r (."n.niu nis. I'ljcv luit <'n a gold neckhice if 
they can afford, othcrwi.s,' siKii- n‘ fkla<('. 'I'h. y put on bangles, nose 
rings and ear-rings in tueir ears. Wlien tlie [I's were well-to-do they 
used to get thes’' ornam'sits raep.-ired from pure gvild but now as 
they are every day getting reduced t.'> g’aur.il p.overty, they get these 
ornamenis prepared of silacr. T'Jow we find. tiie Jat women put 
on ornaments on only ui '.ri lage occ.isiuns i,r <■ j ;iny other occasion 
in the family. Thei’e is a musalman toiu I: i i tii' sr ornaments i.e. 
the ornamenis .are just like oniauwnts wiiu h u aidma.ns put on. One 
thing must be taken into consid» -Mt’on lieu g' ciauj (aaiaments for a 
daughter or a sou’s ivifc depends ni.ore or h ss the afllucnre of the 
person conccrne l. But as the mass is d.id)' .la i daUy getting poorer 
and poorer the enstinn of'^i /itig a.e.'i ' xpeeiing ,,,i .,,(3 from the father 
of the bride is getinig out of vogue. 


Life' of a fat. J.it is prh'i.arily .a 
daiily a farm' r. For .about .1 period 
about the nortlii rn p.irL ofKaihia’.i 
without any trace o( tear even in tie 
with the turbulent Kathi.s, KoJIs a;u 
lawry they used to make tlremseiv.-s f ’ 
Wherever there was a rtrng'gle c.r .1 li 
Jats like Jackals were bound lo be 
their lion sliarc or ollieiwise, as tlir 
They were cxfraordiuary elevor in s: 
they could lay thefr imarison. TIk y :■ 
are cattle dra.lers. They steal .'.'ray 
they sell them. It is s;’ ! (hat l-'i 
their features by appiyh.g (• '' uv s’ 
horns if possib!.'. Being tali of ;'.r;!is 
ready to figlit .against '*any ore's :in' 


c.-'ttl' -ti.M'f O'- a c.'iriicr and .secon- 
'/!' t'liv r ce j! ai'Jcs Jat u.seri lo roam 
m ! fully Ui' i' TJiey us('d to go 
ti ' in ol K. g’d-awad. Befriending 
1 (dlmsi.ts who ns:;d to lake to out- 
,L on p'g ' ulatiou of Kathiawad. 

gilt ov a s .vt of Internal light these 
pre s ut. 'I'hcy usc<l to eke out 
lime and. (. ire umstanccs allowed, 
e.iling r.’.va'; (..ittlc of whomsoever 
iiu.'W to th" p -ople at large tliat they 
ec.t!'-' c.rl niklng them to Gujarat 
y iisc'l to s': a! cattle and change 
n.'-'t'.'aing (w cutting off their 

a. f! anumi.ii'if ns they were always 
! main'.n’n ’.heir point. 


They used to hide cattle in .sncii a way that even the best spies could 
not find them. They used to have such liouses wliich had more than one 
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entrances and exit. Sometimes, they used to pass the cattle from under- 
ground ways only known to them. It was very difficult to distinguish ones’ 
cattle from their cattle once they were stolen. Living on the borderland 
of Kathiawad, they found it w^is very easy to despatch the stolen cattle 
from one place to another. One thing more in their favour was that 
Kathiawad was in a very unsettled condition. It was very difficult 
to curb them or to stop them from their notorious practices. They took 
the fullest advantage of this disorder. But as the E. I. Company stepped 
in Kathiawad with law and order and established peace, these depreda- 
tions of the Jats wet e effectively curbed and put a stop to, They found 
that Kathiawad was a hot bed for them and therefore they took to peaceful 
occupations like cultivating land and maintaining themselves by labour. 
However, one is not .so safe in Jatwad as he can be in other states. 
There is every possibility of one’s coming across a Jat band, out for rob- 
bing people going on foot through theii province which will surely rob the 
stranger. Strange to say that there is no railway train passing through- 
Jatwad. One has ciilier to travel bn foot or in a cart drawn by oxen 
or on hoisc back or if ])osslbIe by some other vehicle. As said above the 
Jats have now selth^d down to peaceful occupations. We find them 
today cultivating their land. The land they cultivate belongs to some 
state, and they work on the field paying the fixed part from tlic produce 
to the owner of the land or the sltile whose land they cultiv.itc. Jats 
still deal in cattle. They go to (iujarat, dutch and sometimes upto 
Sindh with their choice cattle and .sell them. In the meantime if they 
come across any balls, oxen or camel or ti horse of any one which they 
can take a\vay they will be the hist not to try it and take it away success- 
fully. The reason is quite simple and it is that they have not quite 
forgotten who they were or their old wa>s. Jats arc good riders and one 
of our Gujarati poets Kavi D.ilpatram w'liile requesting India to thank 
God, mentions that Kuthiaw^ad w’as infested by stalwart Kathis, and 
the bands of Jats and their hoi.ses used to stop tiavclleis while they were 
travelling.* 'I’hese have disapj)carcd he says and for that India should 
rejoice and thank Gf)d for that. In short Jats were notorious outlaws, 
cattle robbers throughout KtUhiawad. It is good that they h;ive setth'd 
down to jjcaceful avocations. Ilowevei one thing should be marked 
they arc not so assiduous on their fields as they were on the land routes 
leading to (hijaiat, Cuteh and Sindh. 

Nowadays their Hfi' is ,i life of an ordinary farmei. They look 
after their cattle and fields. Showing different crops from time to 
time. Unfortunately, for them the Zalaw'ad is not so fertile as Sorath 
and therefore, all their labour and pains do not bear the expected fruits. 
The States, however, look pathetically towards them and wdlh great diffi- 
culty they make two ends meet in the.se hard times. They go to the 
fields, cultivate them and get whatever they ean produce from them. 
We can say that thesi* Jats are not some of the most assiduous farmers 
of Kathiawad, We can say that Kunbis, Mumnas, Satw'aras, Patidars 
in some parts of land boidering Gujaivat, are some of the cultivators 
with whom Jats cjijitivators cannot compete. And w'hat is woise is that 
theii old trait docs not leave them. Economically Jats are worse than 
other cultivators. So what happens is that the Jats give up agriculture 
for that does not afford them any attractions. ?’hcy take to petty jobs 


* ilfl oyetdi llui d 
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in states and if they cannot get or acquire them they go in for 
labour of any type. What they aim at is daily wages. That is what 
they think can help to live well. We find Jats in police service and 
other petty services. There are some who have gone along the northern 
coast of Kathiawad with their camels grazing them on the coast line 
where they have a special facility. 

In the sea there grows vegetation which is constantly lound in the 
tide water. That vegetation is called ‘Cheriah.’ Camels like this and 
satisfy their hunger very well. So these Jats have not to pay at aU for 
their fodder for their camels and they live on camels milk. Ihcy 
sell the surplus that they do not want. Thus not only they can 
maintain on these camels but they get what additional money they 
require for their daily necessities. From these camels’ hair they make 
ropes or any other saleable articles, and they sell their camels when 
they find that the number had increased and the number is greater 
than they can easily look after. • These Jats arc lound wander- 
ing upto Sikka, Sarmat near Jamnagar and sometimes upto Bet 
and Dwarka. We can say that Jats have a great fondcss for cattle 
as Rabaris have, but the difference between them is that Rabaris arc 
peace-loving religiously bout people while the Jats are strife-loving and 
a bit agnostic in their notions. Jafs arc hard jncssixl by the present-day 
difficulties and hardships as all other classes of people ot the province, 
but the difference lies between other castes and the Jats have no other 
occupations to fall back upon. Naturally too, Jats arc physically or 
mentally not so equipped to push their way in other fields of life. Ihcir 
criminality has come in their way it has marred their progress in other 
fields of life. Jats like Mianas and Kolis wcie of a bout criminal of 
mind. They lived more or less by robbery, decoity and burning 
villages and looting them whenever they could effectively do so. Either 
alone that is to say unaided by any one or when it was not possible 
to fall upon any village singly they used to take with them Kolis, Mianas, 
Kathis or whomsoever they could befriend themselves lor the time 
being. They used to rob parties of travellers on way to some holy 
place in Gujarat or Kathiawad. As the Mianas, Waghers and other 
such communities can boast of certain robbers and dacoits and gangway 
robbers so also Jats can boast of such great robbers. Bhimo Jat, the 
terror of the whole of Kathiawad was one of these Jats. They broke 
open jails big and small and they used to make l.iold e.scapc from them 
in a skilful way or we can say in a miraculous way. Even the police 
officers of the surrounding states of Kathiawad bear witness to the fact 
that these Jats were a great scourge to the whole of Kathiawad. 

Even today in these days of all Kathiawad it is considered unsafe 
to .pass through Jatwad without a good protection. For they are al- 
ways on a look out to rob any one if opportunity offers itself. Cattle 
too are not safe for one knows not when they may be driven away from 
the pastures against all opposition of the shepherds or the masters 
of the cattle. Their living on the boundaries of different states and 
the Government owned districts give them the greatest possible facili- 
ties for they can very easily pass from one jurisdiction to the jurw- 
diction of some other atate or the British jurisdiction. It is very diffi- 
cult to stop them or to arrest them. They in the meantime dispose 
off the property they have so notoriously acquired. Of course we must 
admit that they are not so active as they were years ago, 
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Food. The Juts being ^-laliomcdans arc meat eaters. They take wine 
but the pecuniary circumstances do not allow them to be meat caters. 
They are too poor to indulge in tliis luxury. However, on holidays and 
such other rare days they do take meat. (Jrdinarily they are used to take 
bread and vegetables, puiscs and rice, butler and milk if they can afford. 

Jat Traits, fats arc gencr.dly so.' aking tall and stalwart as men. 
They wear moustaches and wear beai Js. 'I’inis they look like Rajputs. 
By nature they are ( lever, cunning and crafiy people. It is very diffi- 
cult to mislead them or misguide theiu. b’iu^y have a deep insight 
in the art of weapons. 'I'liey are clever enough to mark the times 
in which they have to live and the men with whom they have to deal. 
They are more willy llian bold .and always try their best to carp out 
their own interest at .uiy cost. It is due to tills nature that they have 
some small principalities in Katliiawacl and Northern Gujai'at. In 
Kathiawad tliey have liicir own Jatw.id. This is very significant. 

Jieritance. In jioiut of heritan(,e a fat woman who prefers to marry 
Sfjmcone else after lie' di'ath of her husband renounces all her claims 
to the property of h(;r (f ad Imsbc.nd. Often her children arc taken away 
from her when she takes to s imc other husband, for it is quite natural 
that all her affections and m iternal love hxtvcs her heart as soon as 
she marries some oilu r iuisl'aud. It sigaiu'-s tliat iter clioice of other 
husband sliows iier pref ren^ e to eididren. But there arc some instances 
though very r.irc in wiiieii v'iflows out ol'sliccr love or affccticm for the 
dead husband does not wisii to marry agiiii though allowed by the 
custom prevalent in the coumMuity. In this cas-c sht; remains the sole 
owner of her husiiand s property. Tlwre arc no other claimants. 
She remains the mistress ot' tiio property. S!ic looks after the manage- 
ment of the liou.sehold a.id takes tiie neces.sary precaution to do so. In 
the point of language tlie J.its s]ieak (hijraMli kmguagc but there is a 
little admixture of Urdu language. 'I’here ;ire a number ol Urdu words 
in the language which tiioy spe ak. They also speak our Gujarati langu- 
age in a peculiar way in rvltie'u our mtisahnau Incthrcn speak. Espe- 
cially their .songs arc V( vy much tinged with Ladn words. However 
they speak and write just tis we do. 

Conclusion. In short this conummity wliidi was once ti cause of 
fear to the whole cjf Ivathiaw.i'd has been rcduci d to a pitiable condi- 
tion. Fur no one has cared i'oc the j)( no one has cared to look 

after their education or Wi ll-Iji ic.g. (^a iiic ((uiliary, they liave been 
discarded by those witli whom (h. y lia\ (' lived for such a long time. 
Education as such, has been denied to them and they have fallen prey 
to the conseciucnt evils both s >cial and moral. We have nothing but a 
tear for them who arc neglected and uucared fur. They have allowed 
themselves to degenerate and deteriorate. The so called society has 
made it quite convonionl to stand and see to what length and ‘to 
what depth these people fall. W'' cannot but say that if these Jats 
would have bccsi educated and vvcii-lookcd after, they would have surely 
contributed their best t(3 the province of Kathiawad. Let us hope 
that in these on coming bright and prosperous days of awakening they 
will rise to the occasion, Ijrush off the old and century old dust from 
off their bodies aiid clothes rub their eyes look around and join in 
the onwai'd march towards peace and prosperify.* 

* I am sincerely thankful to the University of Bombay for giving me financial 
help to carry on this piece of research. 
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A song sung by the women of the bride’s party. 

There are eight wells and nine stepped wells. 

Rupbai goes to fetch water 
Haloji see her and is enchanted 

His mind dances as dances a creeper in the gales of wind. 

He goes home and does not eat or drink. 

His mother asks him the reason of his moodiness. 

He does not answer at first, but at last 
Says celebrate my marriage with Rupbai 
If you care for me. 

She reports this to her father-in-law 
And the father hurries to request 

Rupbai’s father and arranges to get Rupbai’s hand in marriage. 

2 

A song sung by the women of the bridegroom’s party when the 
mother of the bride goes to the door to honour and welcome the bride- 
groom. 

Slowly, oh, slowly receive the bridegroom, 

In thy house oh, mother, of the bride ! 

Preserve thy pe.stle for you will require it afterwards. 

Receive the bridegroom mildly oh, mother of the bride, 

Preserve thy ‘Trak’ (spindle) for you will require it surely. 

Receive the bridegroom slowly 

Preserve thy churning handle for you will require it surely. 

You will Surely require them for pounding, spinning 
And churning thy curdled milk. 

Slowly, oh, slowly receive the bridegroom 
In tliy house oh, mother of the bride ! 


A song sung by the women of the bride’s side. 

We have a ‘Manchi’ a sitting stool made of ivory 

There sits Sonbai the beautiful 

A desire for marriage sprouts up in her heart 

As does a mango blossom in spring 

She requests her grandfather 

Oh dear grandfather, find out a fine brave fellow 

For me and celebrate my marriage with him. 

The grandfather smiles and takes her by his side. 
He promises and finds out a fine young fellow 
That pleases the dear fond Sonbai. 


A song sung by the women of the bride’s side (a phatana). 

Observe well the handsomeness of the bridegroom 
Oh women and laugh under your sleeves. 

He is blind by one eye and squint by the other, 

Observe him well. 

He has not one ear and the other car is half cut 
Observe him well. 

He has not got one nostril and the other is of no use. 

Observe him well. 

He has no hair on one of his temples and the other is bald 
Observe him well. 

He is handless from birth and his feet useless 
Observe him well. 
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5 

A song sung by the women of bridegroom’s side. 

Wc have acquired a great victory over Abharambhai . 

We have acquinxl a great victory over Abharambhai. 

Poor feUow ha.s forced to give up his daughter 
A daughter like a gem of his eyes. A daughter like the Sun of his eyes. 
Completely defeated is the father of Sonbai. 

He stands wilfi his hands folded before the grandfather 
The grandfather of Usufbhai the bridegroom. 

Jusuphbhai takes pity on him. He recommends him " 

Recommends him to his great grandfather. 

He gives him his life back on his offering Sonbai. 

Sonbai the light of his life. The gern of hi^ household. 

6 

A song sung by the women of khe bridegroom's party when the 
party is about to start for the house of the bridegroom. 

•Send V'cerbai lO her husband’s liousc 
Send her wirJi us she belofigs to our family. 

We have won her over from you. 

She is yours no more. 

Send her on with us the drams arc beaten 
Hear the shrill impatient Ihpc. 

Hear ths bells tied round the necks of the oxen. 

The oxen yoked to the chariot brought specially l>y m 
To take Veerbai with us. 

Send her with all her presents and ‘Purats.’ 

Wc are all impatient and < an brook no delay. 

Let her forget her old surroundings 

Send Veerbai to lier husband’s house and bless her 

Bless her that she may live and enjoy her life. 


A song sung by the women of the bridegi'oom’s side. 

Wc have taken, we have won over the bride. 

Her mother is a idle wretch she is a fool 
She had gone to look after cattle 
We went to see the beautiful bride 
And carried her away. 

The niothcr remained weeping in the house. 

Wc have taken away the bride. She belongs to us 
No more, no more, of her mother’s. 

8 

A song sung by the women when a new son is born in the family. 

You, you live long the dearest son. 

Our chief source of joy and delight. 

Long live you our furtherance of the line 
Our source of hope and our chief happiness. 

You arc more beautiful than any son of god. 

You with your black jet like hair 
Curly flowing hair. 

You with your beautiful eyes, ears and face, 
live long you arc the blessing incarnate of God* 

May you hvc long and flourish. 
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9 

A song sung by the women of the bridegroom’s side when he 
prepares to start for the house of the bride for Niccah ceremony. 

Dress up well our handsome Rasulbhai 
Dress up well, Your mother-in-law is anxious to see you 
Dress up well, that a prince cannot stand a competition 
Witli you he may fall back if at all dares to do so. 

Dress up well for your sister-in-law wishes to see you 
Make her think for a while that you are far siij^erior 
Far superior to her own husband. 

Dress up well Rasulbhai for she, your beloved, wishes to see 
Wishes to see you. Dress up so well, that she may be 
May be besides herself as soon as she secs you. 

She may be your everlasting loving wife. 


10 

A song sung by the women of the bridegroom’s side when a 
yellow paste is applied to the body of the bridegroom. This paste 
‘pithi’ is applied to the body by the barber and the women folk sing 
this song while they stand by the side of the bridegroom. 

Who has sent these bullocks laden with this yellow paste I 
Pithi, is sent by the grandfather of Abubhai. 

Pithi, is sent by the uncle of the bridegroom, 

Pithi, is sent by the maternal uncle of Abubhai, 

Bullocks full of the paste, laden with the paste. 

Apply it to your ])ody delicate as any tiling in the world 
Apply it so that your fine white colour may appear 
'Fo the greatest advantage. 

Apply it your body and make it full of fragrance 
The fragrance which may fill the marriage booth. 

The father-in-law will ask who is this king 

Who is this merchant prince come from Africa with ships 

Ships laden with wealth ? 

We will say that it is no prince, it is no merchant prince 
But it is the eldest son of Abhrambhai. 


11 


A song sung by women of the bridegroom’s side as well by the 
women of the bride’s side when they apply sweet and fragrant oil to 
the respective bodies of the bride and bridegroom. 


Sweet scented oil who has brought it and who has 
bought it ? Who is tlic person from whom it is bought ? 
Sweet oil is brought and bough? by Jasajibhai. 

It is brought and bought from oil woman Pani. 

Thanks be to the oilwoman who out of her feelings 
Mixed Mogra and Hena to the oil preparation. 

Sweet is the oi^ sweet is the nature of Jasajibhai, 

And sweete.st i/the grace and the charm of youth of 
Abdulbhai th/bridegroom (if the women of the bride's 

Sweetest is the grace and party sing this song they add 
charm of Mulibhai. the name of the bride) 
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12 

A song sung by the women of bride’s party. 

Our Mulibai is a ray of the Sun. 

How will the owl of Abdulbhai the bridegroom stand by her ? 

Our Mulibai is a flower, verily a rose, 

How will the wasp of Abdulbhai the bridegroom fly by her side ? 

Our Mulibai is heavenly damsel. 

How will a poor mortal of Abdulbhai dare to look at her ? 

Our Mulibhai is God sent grace 

How will pitiable fellow Abdulbhai the bridegroom know • 

Her and placing the grace honour with folded hands and bent head. 

13 

A song sung by the women of the bridegroom’s side. 

What to talk about the charm of/Shcra’ ? 

The artist’s work too shone to a greater advantage 
Worn by Bhanojibhai the bridegroom 
How do the strings hang about his moon like face ! 

How is the light of the lamps reflected ! 

Bhanojibhai has already dressed like a prince 
But the 'Shera’ makes a king of him. 

The father-in-law and his wife will go mad after him 
And readily will offer their choice gift Rupbai to him. 

And the couple wdll be I he most charming in the land. 

14 

A song sung by the women of the bride’s party a Phatana. (A 
Phatana is a semi-humourous and semi-jocular sung in a little bit of 
loose and many meaninged abusive language). 

Yes, thou father of the bride, thy wife always looks young, 

Why is it so dost thou know ? 

Jf the fact i.s not known to thee let me tell you. 

» She leaves thee sleeping and befriends with our Abubhai. 

He feeds her and dresses her with the best dreiss, gives her gifts 
and ornaments and keeps her always pleased by offering 
her whatever she desire.s. 

'I'hou art a fool an incorrigible fool, how can this be known 
to thee. Thou art a beast having one notion 
The notion to drudge all day long through out the year 
We ask thee to note this and rejoice. 

Happy arc the two husbanded w^oman is it not ? 

15 

A song sung by the women of the bride’s party (A Phatana). 

A black coloured donkey stands on the outskirt of our village 
He is making water. 

Rasiilbhai the father of the bridegroom gazes at it. 

He thinks it is a cow making water. 

Ho, he runs and with his hands tries to gather as much urine 

as his two hands can hold and drinks it. He is thirsty 

Poor Rasulbhai quenches his thirst by drinking the urine of a donkey. 

The donkey begins to go Rasulbhai follows him and begs him 
to give him something to eat. The donkey, the X'nd one 
gives him a sound kick. \ 

Rasulbhai goes weeping to his home and complain!^ to his wife 
that donkey kicked him to his wife. 

She keeps him quite and wipes his tears. 
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ABSTRACTS OF THESES 

Land System of ihs Madras Province 

By V. V. Savanna 

I T is generally recognised that the prospt rity f)f agriculture is not ^Tliy essential to 
the success and prosjierity of all e(:oii<»nii(* acii. itics in other scett^ of life as indus- 
try, trade and commerce but to an agricultural country like India, it is also in a 
large degree the economic basis of soci.J progress and ]'> oliiical stability. But in 
agriculture, land occujnes a dominant j^osiiifui as comp.ncd witli other factors of 
production and therefore the piobleni of i giirulnnc is largely llie problem of land. 
“The problem of tenures,’’ obserws II. Belsliavv, “is of basic importance and is often^- 
a pre-requisite to other agrarian refbims. 

To put in a nutshell, the subject matter of the the as is tlie ‘Land System'" of the 
Madras Province’ uiiicli implies in the main pioblems of u nurcs, tenancy, land transfers 
and conditions of agrarian labour in the lyotwari areas. 

The work is divided into nine chajjters and die duel lines of arguments are as follows^ 
In the first chapter an attempt is made to iinalyse the physical basis of the province 
generally and to correlate the physical f.iclois with the* human factor. It opens the 
right perspective to follow the icst of tlic' dinjUers. d he s<*c.oiid chapter contains 
classification of various land tenure's of tin* provimr, , the /amindari, the Inam, 
the Ryotwari etc. ; and the origin. dexelopnxenJ, distrihuiion and degicc of prevalence 
of each of these difl'erent lenurial types. A study of the land lovenuc system and of 
the motives underlying the evolution of the vai ions land tcMinres is also made. The 
third chapter is devoted to a detailed study of the Zamindai i system with reference 
to the financial aspect, rents, expenditure of inc'.'incs and gcner.il agiicultural conditions 
as compared with conditions in similar ncigiibuuring ryotwari aieas. Chapter four 
is ‘Land Transfers in the Ryotwari Areas’ bascul on a c'oiaprc'hensiv'e investigation, 
probably the first of its kind made in rc'cent yc'ars. It exarnlnis cau^s of land transfers, 
and their economic significance, trends ol land snhs during il)‘;0-4a in a few selected 
villages, the question of agraiiaii indcbtcdiu'A, moiiagjg*' ch-iil aad their cirecls on land 
transfers. Tenancy problems form the* >uhic i i .aatii r ot cliapuus five and six. Chapter 
file, broadly speaking, studies the as{)ecus <»t faim lenaiicy wliirh arc more of a gc*neral 
nature growth of tenancy, can es of renting, regions (4* high tc-iujncy, tenancy 

types, level of rents, period of lea.H's, condition.’* of leases, (‘tr. ; whcn*as chapter six 
examines in greater detail the shaiing and f xc cl u ikuk y sy te ms with spec ial emphasis on 
tlie economic significance, fac tors Javouiabl** lo tlicir giovvdi, income eflects on lessors 
and le.ssccs, and the general cccmomic cli'ecis of pre ducc .>h u ing atiel fixed tenancy sys- 
tems. Chapter seven on Agiatiaii Lahumr- -iii fact the (|ue (ion ol agrarain labour is not 
different from the peasant and the laud cjuc .uon —Is di'wided into lluec sections, ej'., the 
first dealing wuth the agrarian classes, clisti iliuticMr arid euruiuui aiirar of land; the second 
with the day and seasonal labour ; and the L.sl widi ilu' jn'imancnt farm servant. 
Chapter eight discusses tenanc y legishiticui iir Malabar anc.1 in die estates as well as the 
salient features of recent tenancy laws muh* in various provinees under the new consti- 
tution. The final chapter opens with air analy.s;s cT die gcru'ial trends of rec:ent land 
tenure policies in countries ot Europe and LhS.A., discusses the difiercuit objectives of a 
land policy sirc.ssing the need to ha\c an objci live, la\ s down bro.ul principles of reforms 
and makes some constructive sciicmc of jnoposais iega* cling aliolition of the estates, 
tenancy situation, agricultural labour and generally on organi/ation of agriculture. 

It is apparent the work is not the last woid on the subject. 'Ehe land systVn, 
though primarily an economic problem, presents in its hunger aspects many sides fos" 
discussion, appealing to the sociologist, fhc' Sv)il chemist, tire technical experts and th^^ 
•Tatesman as well as to the cconomibi and tej all those workers carrying on work within 
and in allied fields of agriculture. It wcjuld be liigiily prx?sum]3tuou>, therefore, ^ to claim 
to have covered the whole field and no scope is left for others, especially in^a study 
like this based on the efi'orts of a student with limited. resources in fa^^ of the vaNtlicss 
and complexity of the problem hitherto unexplored. ^ 

^ Jboundation ol Rural Life by H. Bclshaw .International L.aix;;:ur i^evicw 
March 1M6, ^ \ 
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Taxation of Ineomoi with Spocial Reforence to India 

By N. a. Sarma 

I N thii thesis a detailed discussion of the tlieory and princi]>Ies of income taxation has 
been attempted particularly in Chapters 1, 2 , and 3, It a tax system is to be 
sound, it must be progressive not merely in parts but in its over-all impact. Com- 
modity taxation and other specific or general indirect taxes are regressive in incidence 
and arc mostly levies on the poor. Chief reliance should be, it is mantained, on 
dircc*: taxation of income because ultimately inroiuc is tlie best criterion ability to pay. 
Income taxation can supplement exixmdituie and policies of the State in 

reducing economic inequalities in society. The effec ts of such a redistributive scheme 
of taxation on the incentives to work, save and in\cst are analysed. Throughout 
a comparative estimate of actual income taxation schcnn(‘s operaiivc in different countries, 
particularly of U.S.A. and U.K., has becni atteinpied, as forming a necessary back- 
ground mosaic. In regard to business income taxation, a separate chapter is devoted 
to the wartime expedient of excess profits taxation and the que-stion is posed if E. P. T. 
can be adapted as a permanent feature of the lisc. American, British and the Indian 
E. P. T. Laws arc studied together, (haierally in ln\'itises on taxation, the neglect 
)f the theory of business income taxation is a Jaeuiia which is sought to be set right in 
the section dealing with the corporation income tax. J n tlie same chapter is also discussed 
the undistributed profits tax. Chapter \ 1 is a study of Intt r-governmental tax co-ordina- 
tion and avoidance of international double laxaiion. Wldic throughout a tentative 
estimate of the Indian Income tax s\'stcin in the light of tax tln ory and practice abroad is 
attempted, Indian Income Tax Law has been studied in detail in Chapter VII, 
General Problems of income tax administration, the new administrative expedients that 
arc being tried in recent times, with particailar reierence to the difiiculties and needs 
of the Indian Administration, are cxaniincxJ, in the concluding chapter. Explanatory 
data and illustrative tables, pertaining to the fiscal facts and problems of India, U.S.A., 
U.K. and other countries, arc included copiously. A seltrci Bibliography is appended. 


Customs and Manners of the Central Punjab 

By Usha R\ui Kanal 

A fter an introductory survey of the Ihinjab there Jias been given an account of 
the situation, climate, people and their occujyation and their social classification 
of the Punjab. Two separate Cha])iers giving ‘'a bird^s-eyc-view of the city of 
Lahore and general description of its lile” are t.lso given. 'Ihe narrative begins with 
this chapter. It has been shown there how a Bengali family had driven towards Punjab 
from Calcutta during the war panic in \\) > 2 . 'i hcie was one girl in the family, Nanu 
by name. She being interested in thi‘ customs and iiiann<u-s of the Punjab arranged 
meetings with her friends to whom she was introduc(‘(l by a gir l of her own caste. She 
first went round Lahore and saw all the hisiorical pi kcs of the city. She came to know 
about the ways of greeting?, dresses, shoes, urnaiucnw th.it Punjab women wear from 
her Hindu, Sikh and Muslim fricjids. Leading a ciiy hfe, ihc Punjabi girls did not 
know much about the village life. So, Amu\ a Sil.h I'rii nd of jNanii, took lier to her 
village in summer vacation from where she got the n' juirej information about the life 
in a Punjab village. After staying there fur lew clays, slu^ went to Simla, a Punjab 
Hill Station, because her father had gone there, SJic lilt happy bec.iuse she thought 
she would be able to know abemt the ILll people also. Slu: was lucky to get well- 
informed persons who could tell her about tlai hill people’s life. She came back to 
Lahore after her useful trip into a Punjab village and into a Punjab Hill Station. 

By this time she was introduced to the mothers of her friends. She requested 
her friends to arrange meetings for her with their moihcrs, so that slic could get the first 
hand information about the customs observed among the various communities in the 
Punjab on the three impcjrtant occasions biriJi, marriage and dcatli. She went to 
the ladies, put them questions and noted down all she wanted to know. So all the 
customs arc described in question and answer form. 

... n d^t of the chapters arc written in descriptive form. Description of the religious 
life an.ong Hindus, Mjihammadans and Sikhs has also been given. Various supersti- 
tionj«current among the Punjabis are briefly descrilxd. Not to speak of the villagers 
hue even the city peopfz specially women are victims of superstitions. The women who 
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don’t get children practice very ridiculom and r,omotime; even criminal devices for 
getting children. There is a true instance of a barren woman who killed the son of 
another woman. She did so, beCiiuse somebody toid her that if sue would bathe in 
the blood of that male child, she would get a son. Somotiiucs women go to cremation 
ground and dance round the burning corpse, quite naked at the dead of the night, to 
get a son. Similarly there are various suijcrstitioas regaiding lucky and unlucky births,' 
marriage, lucky and unlucky days for business, etc., cic. 

The emotional life of a people finds expression in its festivals and fairs. So a des- 
cription of festival?^ of the people of the Punjab is given. 

Some of the typical Punjati proverbs arc also translated into English. Proverbs 
represent the wisdom of the community in pithy and fitting language. A study of 
the proverbs is indispensable to the understanding of the life of a community. The 
following proverbs will show how the villagers express the wisdom and truth. 

“Hathi varanj, sandhi khGti, 

Kade na houde batiyam ton tC*ti.” 


The meaning of the proverb is that if business is left to others and cultivation of lanck' 
is left to messages, then neither of them can progress from 82 to 33. The idea expressed 
is that business and agriculture always need personal care. 

“Raj^ji mchn nam kliamli khal 
Rajjya jat uthave kal.** 

The meaning of the proverb is that a satisfied buffalo docs not eat linseed powder and 
an economically satisfied Jat cannot but pick up a tinarrel. 

It shows a reading of the life of an average illiterate Jat. It is a fact that rural liti- 
gation increases when there is agriculture prosperity in villages. 

So the proverbs arc striking presentations of tlie racial experience. 

An English translation of songs sung on dilfcrcnt occaiiions has also been given. 
Besides this, the list of shalokas recited on different occasions among Hindu and Muslim 
prayers, list of terminology, list of usual form of courtesy titles and list of surnames arc 
also given. 

A general description of Hindu Community aiul other two powerful movements 
conclude the thesis. While making investigation it has l)et'ii found that the heart of 
of the Punjab is as ancient as the land and it is jealously gardening its antiquity. Hindu 
women are found more conservative than men. While ctiiupariiig customs of Hindu 
castes it has been found that the customs and ceremonies arc^ almost same in all castes 
of the Hindus. But there is lot of difference of customs and ceremonies of the Punjab 
and other Provinces. 

Muslinas of the Punjab are more progressive than the Muslims of other Provinces. 
Mian Sir Pazal Hussain worked for the educational, economic and social regeneration 
of the Muslims. 

There have been no revolutionary changes in the Muslim Community for it is free 
from many curses of the Hindus like caste-system, widowhood, etc. 

There has been observed very little difference in the religious professions, social 
life and culture of the Hindus and Sikhs while going about the villages of the Punjab. 

There are strong bonds of union between Hindus and Muslims in terms of their 
common languages, culture, art and music and social dealings. 

The future happiness and prosperity of the Punjab deptuids mainly upon the spirit 
of harmony and co-operation between Hindus and Muslims and this task can be best 
accomplished by emphasising the essential unity of social and economic \fe. The 
Muslim League and the Hindu Sabha should not be allowed to exc ite masses, <^and if 
they do force access to villages, there should be powerful organization of Social Welfare 
Workers to meet them and to defeat them. It is through tliis that the vision of U^ttd 
Punjab — a strong arm of India — can be seen. ’ 
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The Social Baekgiround of Hindu Muslim Relationship 

Bv G. M. Mbhkri 

A STUDY of the* social background of Kindu-Muslim relationship was taken up in 
view of I lie importance of the subject to tJie prevailing political and social condi- 
tions in India. 

TIic study commences with a brief outline of the early history of India. Wc see 
that before tlic Muslim contact with India, India had de\’eloped a high civilization 
of its OW'D, with a record of many empires and with many great achievements in the 
fields of religion, philosfiphy ancl arts and crafts. We note in particular that India 
assimilated, absorbed and made its own miny invading hordes from time to time. The 
Sakas and the Hunas are an example. Wc also note that even greater than this type 
of assimilation was the ideational assimilation. Hinduism not only rc-absorbf5d 
Buddhism but also abrorbed even primitive religions and gave them a place in the 
heiranhy of rdigious thought. Also it placed no restraint on thought. Wc note that 
at the lim*' of tlie ATu- bm contact with India, there war no central grivcninacnl in India 
am' affer tbi? br j d.up of tlie Empin* of Harslia ilacre were a vast number of mutually 
contending kingdunis a: id priiicitjaliilos. 


V/c then rce thnt Sind wp.s conquered by the Muslim Arabs as a result of prova- 
catjon. V' o note tljiit although the Arabs ruled in Sind, the rest of India was little 
alfectcd and tiiat after a rentury of rule the Arabs practically gav^e up the last oittpost 
of their ernj^jic. Iruident.iUy wc study the origin of Islam in Arab and note its 
vi^>rous moa:'the!sm and hatred of tlie worship of images. And wie also note that in 
spite of this !• Und, the Ivfuslims allowed the Hindus in Sind to practice their 
religion fieely if tiicv paid a poll-tax. Then we s<?c that it was with Mhhmud of 
Ghar.ni in the cenMiry A. D. tint cfhxtivc mllilant contacct of the Muslinu with 
the rest of Iiuiha begij’*?* We note that with this Muslim conqueror comes the 
great Muslim Scholar Uberuni who syanpathctically studies the ICndu sdenres 
and learning aii<i noics that almout in every way the irindas and the MusUxm differ 
in habits and manners and customs. He notes that there was fjrcat hatred of the Hindus 
for the Muslin? and for Mahmud of Ghazni, He also notes that Popular Hinduism 
is diircrcnt from Hindu philosophy and tliought. 

Then we make a brief chronological study of the history of the MasHra rule in India 
from the invasion of Mahmud of Ghazni to tlie fall of Tippu Sultan. 

Then we turn to a brief study of the early Muslim view cf India and the Indians, 
and wc note that while the early Muslim rulers regarded the Hindus as a lower people 
than themselves even the later c(mqucroi*s like Timur, and Babar wcic sick of India so 
miich so that Aurangzeb’s daughter, Zicb-un-Nisa also wished Aat she were elsewhere 
than in India. This showrs a tendency on tlie part of the Muslims not to mingle their 
fortune with the fortune of India. 

Next wc turn to a s/udy of the Muslim leaders. Wc note that as a counter measure 
to Akbar’s assimilalivf* tendencies a line of Muslim Renovators arose, beginning with 
Ahmed Siriiindi whom the presciit-thiy Muslims joyously credit with the achievetaent 
of wiping out Din-Ilahi of AJdjar. From Ahmed to Syed Ahmed of Barclly there is 
an almost unbroken line of Muslim theologians who work against the Hindu-Muslim 
assimilative tendencies. After Gyed Ahmed’s death in 1828 for some thirty years Indian 
Muslims arc without any leader and then after the failure of the Mutiny Sir Syed Alimed 
Khan comes to the rescue of the Ivluslims. Vv'e sec that he advises the Mulsims to keep 
aloof from the ne-vly founded Indian National Congress and he spiritedly protests against 
the desire of the Hindus to develop their language Hindi. Rt. Hon. Justice Ajuir Ali, 
another Muslim leader, frankly speaks and writes of the Hindu- Muslim differences 
and appeals to the British Government to protect the Muslim interests froni^ Hindu 
CP croachment as in government service. Then wc sec how Mr. Abbas Tyebji, while 
he ^ advocates Hindu- Muslim co-operation in political affairs relating to the whole of the 
country, insists that in matters relating to the Muslims, Muslims alone should have 
the say. Thzn wc study some views of Moulana Abul Kalam Azad who insists that the 
Muslims should not be cowed down by the fear of domination by the Hindus but should 
willingly co-operate with them with the conciousneas of the essential strength of Islam^ 
T h 'wt study how Moulana Mohamtd AIi| while for tlfo fttoddixi cf India 
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equally anxious that the Indian Muslims should not be dominated over by the 
Hindu majoriiy. T'hus we sec that nearly all Muslim leaders in one way or another 
have striven to retain the individuality of tlie Indian Muslims. 

Next we turn to a study of the question of language and literature, and sec that 
in spite of the fact that Urdu developed as a language both of the Hindus and the Muslims, 
in places they came into close contact, with the passing of time it has assumed a dis- 
tinctly Muslim colour not only becatise the Muslims are devoted to it more than to other 

? rovincial languages which millions of them continue to speak, but also because the 
lindus have progressively taken to Hindi because of so many reasons like the commonness 
of elementary phonology of the Sanskrit all over India the existence of the best of mediaeval 
religious literature of the Hindus in Hindi and the freedom to develop their own inclina- 
tions after the Muslirris became powerless in India. We also note that the mind of the 
Indian Muslims has expressed itself best in the Urdu language. In a study of their 
poets of more than a century we see that their despair and their hopes arc all clearly 
reflected in the Urdu literature. Thu.s we see that both because the Hindus arc renounc- 
ing Urdu in preference to Hindi and because the Muslims arc more and more endear- 
ing it to themselves, there is a lingcisiic separation also between the Indian Muslims 
and the Hindus, as there are distinctions between them in manners and customs, as 
.studied in another chapter. Here it is seen that even those manners and customs which 
the descendants of the Muslims have adopted and the descendants of the Hindu con\.nts 
to Islam have retained are of such a nature as to be mere superimpositions which can 
be and are being slow'ly rliscarded while the essential core of their manners and customs 
is the same as elsewhere in the world, in its being Islamic. 

After this historical and sociological study of the Indian Muslims we turn to a study 
of the awakening in them of national conriousnejss as we know it in its modem sense, 
and wc see that from Sir Syed Ahmed Khan to Mr. Jinnah there is a gradual and steady 
growth of the will to separate national existence of the Muslims in India, and the demand 
for the separation of the parts of India where the Muslims are in a majority from the 
rest of India is but the last rung of the ladder, which can be understood as the final 
demand of a people who have always been a distinct nationality. 



BOOK REVIEWS 

Dipnsud Classes. By Mohinder Singh, M.A., Ph.D. Hind Kitabs, Ltd., Bombay, 1947. 


T he book dcab with the economic and social survey of the Scheduled castes, called 
here the Depressed Glasses, of Northern India — in the Punjab, U. P., Bihar and 
Bengal — who are estimated by the author to be 2.62 crores or who form about 52 
per cent of their total strength in India. 


Six out of ten chapters in the book are devoted to discuss the economic exploita- 
tion of these people under various inrtucnces, — small holdings, adverse physical environ- 
ment where they happen to possess comparatively big holdings, excessive rents and 
illOgal cesses charged by zamindars, begar extorted from these isolated and, therefore, 
helpless serfs, usurious rates of interests for credits made to tide over bad harvests, 
^ricultural depression or uneconomic expenditure, inability to seek and receive justice 
in courts, etc. — and a large space in the concluding chapter is devoted to constructive 
suggestions by the author to ameliorate their condition and thus to help the pix>cess 
and programme of their uplift. The stress on tlie economic bondage of these people 
clearly indicates that, to the author’s mind, the problem of the Depressed Glasses is 
essentially economic and not social or political, and, therefore, can 1^ best solved by 
special measures and legislation in that direction. It may be pointed out here that 
economic exploitation is not the special problem of the Depressed Classes alone but of 
many agricultural Hindu castes as well : and, therefore, cannot be looked upon as the 
root cause of the evil of untouchability. It may also be questioned whether economic 
uplift would really help to solve the problem of the Depressed Glasses, more especially 
of the untouchables among them. 


The social, civic and religious disabilities which the untouchables suffer from have 
been dealt with in a sliort span, but these disabilities and the measures on the part of the 
Government and other agencies to remove them need detailed exposition. Besides their 
abject economic dependence, inferiority complex on the part of the untouchables them- 
selves inbred through treatment meted out to them for centuries and through vigilance 
taken by higher castes to sec that they do not develop notions of self-respect, prejudice 
against them deep-rooted among the higher caste people arc, among others, important 
factors cramping their life and annulling the efforts of both the reformers and the Go- 
vernment for their uplift. Again, the depressed classes have themselves imitated theHindu 
pattern of caste, forming endogamous groups with commensal and contact restrictions 
and treating some groups as untouchables. Thus they arc in the grip of caste in the 
abolition of which lies their salvation. The social side of the problem, as distinguished 
from the economic side, has been so cursorily touched in the hook because, in the 
author’s view, “the absence of any significant change in the social organization of the 
depressed classes can be accounted for by tlie absence of any fundamental change in the 
economic sphere. * * 


Reference to the so-called criminal tribes is equally sketchy. 


The author has done little theorising with regard to the racial identities of these 
people and to their conflict with the Indo-Aryans. The views expressed do not ic- 
present the opinion ‘now generally accepted.* It does not form the main interest of 
the book and, therefore, may not be critically considered here. 


A few diagrams, charts and tables given in the book add to the exposition of the 
iubject. On the whole, it is a good study of the economic condition of the people 
concerned. 

• — K. M. K. 
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7X# Spirit qf Industrial Relations. By H. S. Kirkaldy. Oxford University Press^ London, 
1947. Price Rs. 4. 

P ROFESSOR H. S. Kirkaldy, who is Montague Burton Professor of Industrial Rela- 
tions in the University of Cambridge, was invited by the l ata Iron and Steel Co. 
Ltd., to deliver the Perin Memori<d I>ccturcs at Jamshcd|7Lir. The seven lectures 
he delivered in December 1946 have now been published in the book under review. 

The term ‘Industrial relations’* is a vague term and may include under its scope 
any labour problem relating to Employer — Employee — State relations. Professor 
Kirkaldy’s seven lectures, for example, cover not only problems of trade unionism, 
< legal regulation of industrial conditions, incentives to work and joint consultation in 
industry but also such subjects as social security and the International Labour Organisa- 
tion, which are but indirectly connected wiih industrial relations. Even in his first 
lecture, which deals with the spirit of industrial relations, we fail to find a definition 
of the term “industrial relations,” though the origin of these relations is critically traced. 
“The problems of industrial relations arise w'ith and from the divorce of the worker 
from the ownership of the instruments and materials of production,*’ sa>’s Professor 
Kirkaldy. However, this is also the origin of all our modern labour problems, con- 
sequent upon the birth of what is known as the industrial proletariat. ^ 


Another limitation from which Professor Kirkaldy’s book sufiers is that though 
the lectures were delivered on the Indian soil, very few references to Indian industrial 
conditions could be made. Professor Kirkaldy admits that “human relations — and 
again in particular industrial relations — arc inescapably bound up not only with the 
history of each people and the history of its civilization but also with the changing 
ideas of each people as to morality, political fwogress and the science of government.’* 
Great Britain and U.S.A, arc the two countries which are closest in ancestry and thought 
and yet Professor Kirkaldy tells us that their methods in regard to industrial relations 
arc entirely dissimilar. “What works and works reasonably well in Britain has fail- 
ed in the United State?; methods which have been tried and which have succeeded in 
the United States would undoubtedly fail in Britain.” Professor Kirkaldy’s conclusions 
arc mainly based on his deep study of industrial relations of these tw'o industrially 
advanced countries and hence one would naturally expect that they would hardly 
serve any useful purpose in case of Indian conditions. Professor Kirkaldy, how'ever, be- 
lieves “that there are certain fundamentals at the basis of industrial relations which arc 
common to all countries and all stages of industrialisation, there arc certain lessons to be 
learned from the mistakes and successes of other countries. What, however, it is 
important to avoid is slavish imitation of the methods and procedures of other people 
and other times.” 

And herein lies the value of the book. The principles expounded by Professor 
Kirkaldy have resulted from his intimate knowledge of tlie various aspects of industrial 
relations. History has tested most of them and found them fit for application in indus- 
trially younger countries. Professor Ki rkaldy has a lot to say about the importance of 
machinery for negotiation and collective bargaining in industrial relations ; about 
the origin, the objects and structure of trade unionism ; about legal regulations regulat- 
ing collective bargaining, recognition of trade unions, closed shop agreement, health, 
safety and welfare of workers, minimum age of entry, medical examination, hours of 
work, night work, occupations of women, determination of wages, conciliation and arbitra- 
tion ; about the desirability to utilise vaiious forms of incentive in industry, such as the 
pains and penalties as also material reward in proportion to the energy and skill 
expended ; about the origins, existing systems and the objects of social security ; about 
the value and the various forms of joint negotiating machinery in industry for the 
settlement of wages and working conditions ; and lastly about the Internationsal Labour 
Organisation, its constitution, its objects, its methods and its achievements. In each 
lecture, the usual method followed is to state the origin of the particular labour problem, 
trace its history (mainly in light of British conditions), review the existing position and 
lay down the conclusions reached. In India, it is for the trade unionist, the employer, 
the State authorities and the student of labour problems to study these conclusions 
and examine how far they can be made applicable to industrial conditions in India. 
An important, though inadequate, attempt in this direction has been made by Sir 
Hmidhbbai Divada, till lately President of the Industrial Court, Bombay, in bis 
Foreword to Professor Kirkaldy’s lectures. 


— S. D. P‘. 
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Assam. By Alban Ali and Erric Lambert. Oxford University Press. Pages 32. Price As. 6* 

T his is the 37th pamphlet in the serrics, entitled ‘‘Oxford Pamphlets on Indian 
Affairs/* published by the Oxford University Press. The joint authors have 
had a long and varied experience in Assam. One of them Mr. Alban Ali served 
over JO years with the Indian Police in Assam, and took part in the Ilnd world War 
as Flight Lieutenant, while the other Mr. Erric Lambert was witli the Nagas through- 
out the Japanese invasion. 

Before 1941 the people of India hardly realised the importance of their north- 
cast frontier. With the Japanese occupation of Burma, Assam sprang into prominence. 
The province had to bear the brunt of the enemy attack, and as the authors proudly 
note, the people of Assam rose to the occasion and stemmed the tide of the enemy 
invasion. 

The brochure is packed with information from cover to cover. On the inside 
second cover a map of Assam is given enabling the reader to follow quickly the account 
given. In the opening chapter the authors draw auention to the unique features of 
Assam. The province has the wettest spot on the raith (Cherppunji, — average rainfall 
over 400 in. Highest record 905 in. in 1801 ), the biggest village in the world (Daniya- 
chahg, population of 42,000), and the largest freshwater island (Mujuli in the Bramha- 
pntra, 66 miles long and 10 miles broad). This is followed by a brief account of the 
country, climate, fauna and flora of the land. 

Assam has a long history. The country is referred to in Mahahharata as the 
Kingdom of Kamrupa of the MIenchha King Bkagadatta, I’he authors believe that the 
present name of the province is derived from the Sanskrit word “Asama" meaning 
“peerless.** After the Mahahharata nothing is heard of Assam till almost the beginning 
of 16th century with the exception of a ref rence made by the famous Cliijiese traveller 
“Yuwan Ghwang,** For a time a line of “Koch** kings ruled Assam, but the country 
was soon invaded by the “Ahoms.*’ The Moghal Viceroy of Bengal also entered the 
field, making Assam a “Scene of three cornered fight.** Tiie Koch power perished. 
The present state of Gooch Ik^har outside the province is the only sign of its existence. 
The Ahoms permanently resisted the Moghuls, but because ol internal quarrels, surrender- 
ed the country to the British in the second quarter of the i 9th century. 

The most important industry of Assam is Tea. As a matter of fact the rest of 
India knows Assam as a tea growing country. The authors bitterly complain that 
though Assam grows tea it does not make profit from tea. The provincial rebate on 
income tax paid on the profit made by the tea companies goes to Bengal as all the 
Manapng Agencies are in Calcutta. Being a jungle provinre Assam has some income 
from lOTber, elephants, honey, i^ceswax, bamboo eic. Rice is the main crop of Assam, 
but the standard of cultivation being low, very little is produced beyond tJic actual 
need of the province. The province’s lesounes are not yet sufficiently tapped. If 
properly exploited Assam has splendid hydro-clectric possibilities. Economically the 
province has a great future. The authors rightly sug,;ost that with proper dcvcIopcmcnU 
tliis “Cinderella** province will have a pioud position in the Indian Union. 

D. Rao 


Revolution by Consent. By Dr. Dhirendranath Sen, M.A.. Ph.D., of the Calcutta 
University. Saraswati Library, C. 18-19, College Street Market, Calcutta. Pages 
VIII and 345. Price Rs. 10. 

S INCE the release of Maliatma Gandhi and Working Committee Members in 
1046 kaleidoscopic changes have taken place in the Indian political arena. The 
events have movcd widi such extraordinary rapidity that it is dilficult if not impos- 
sible to fix one*s gaze on any particular event. Indeed the sheer nearness of the object 
makes it almost impossible to have a clear perspective. Notwithstanding these difficul- 
ties an attempt is made by Dr. Dhirendranth Sen to deal critically witli the history of 
this stormy period. 

After going through the book we find that it is planned and completed before the 
Mountbatten Plan was announced. While dealing with the history of recent events 
in Imiia from 1940-46, Dr. Sen discusses certain basic assumptions. In a very useful 
chap^r on the Constituent Assembly, he gives an account of the framing of constitu- 
tions of America, France and Russia and of the British Dominions like Canada, Australia, 
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South Africa and Southern Ireland. That Dr. Sen must be a very capable teacher 
if well seen from the lucid manner in which he has explained the intricate problem 
of proportional representation. 

The British Cabinet Mission’s Plan (1916) and the interpretation put upon it by 
the various parties in India have been an enigma to quite a few persons in India. Official 
Interpretation of the fateful paragraph 8 of June 16 statement brought a severe denun* 
ciation from Mr. Jinnah. “According to the ordinary and grammatical meaning of 
words and the accepted rules of construction” the author is “inclined” to accept Mr. 
Jinnah’s interpretation. To him the sudden withdrawal of the June 16 offer seems 
“inexplicable.” He “thinks” that, the Cabinet Mission and the Viceroy “felt that 
Mr. Jinnah alone could not deliver the goods, also further that the setting up of an 
Interim Government with the Congress in hostile opjposition would defeat the purpose of 
Mission.” After admitting all this, he accuses the Viceroy of “sheer pjolitical opport- 
unism” with reference to the July 22nd offer. I beg to differ from the learned doctor. 
1 should look upon it as political realism rather dian political opportunism. 

In his preface to the book, the author makes clear that he does not use the term 
**Rcvolution” in the “much too abused and hackneyed sense.” While referring to 
the “Complex and vexed communal problem” he thinks that the “M islim re-action 
in the shape of an organised agitation for Pakistan” is the result of what he calls “Hjndu 
revivalism.” A thorough survey of the Indian political firm\ment during the past 
ten years will convince one that the so called Hindu revivalism came after and not 
before the demand for Pakistan. 

The book has been made more useful by adding a long list of forty four appendices. 
A few extracts from the Nehru report (1028) would have made the list mjre comdetc. 
Again the appendices should have been arranged in a strict chronological order. For 
instance the C. R. formula and the Pakistan resolution (Nos. 42 & 44) should have come 
much higher in the list. Care should have been taken while giving the dates on 
different &cumcnts. On page 287 and again on page 291 the dates given are wrong. 
Lord WavcU’s broadcast appeal to League was on August 2t and not on September 
24, again Pandit Nehru’s first broadcast as Vice-President of the Interim Government 
was on September 7 and not July 7. In spite of these and other minor inaccuracies 
we must be thankful to the author for giving in one place a number of useful documents 
very necessary to reconstruct the recent history of India. 

—V. D. Rao 


Jtwmile Delinqiteney and Destitution in Poona, By Mrs. G. N. Iluthonsha, M.A. Deccan 
College, Dissertation Scries 4. 

T his thesis of 174 pages is a study of “The Bombay Chil Iren Act 192i, as appli*xl 
to Poona with reference mainly to tlie cases” appearing “before tiie Juvenile 
court.” 

The main value of the book lies in the first hand study of 777 such cases covering 
the first five years of the application of the Act, 1935 to 1940. The authoress has taken 
considerable pains in gathering her data, and has sought to cover all possible details 
with a view to arriving at the causes of Juvenile delinquency and destitution and to 
determine the efficacy and the merits and demerits of the act as well as tlie machinery 
which operates it. 

With this aim in view she devotes four out of seven chapters to a detail examination 
of these cases, narrates a number of cases at some length, and analyses the data in 
terms of the nature of offences committed, motives for committing certain offences, 
age and sex of the offenders, their health, religion and caste to which tliey belong, 
region and locality of their habitation, condition of their homes, seasons in which 
loinimum and maximum number of crimes occur, etc., commitments meted out 
to them and execution of court orders in institutions and otherwise ; their post dis- 
posal history. In the last mentioned however her efforts at gathering data have not been 
met with success, which will be no surprise to those associated with children’s work in 
India. Consequently she is unable to arrive at any definite conclusion as to the benefits 
derived from court commitments and all that the child undergoes as a result of the order. 

The remaining three chapters deal with a brief historical review of measures taken 
with regard to delinquency and destitution in India and abroad, and a detail sqrvey 
of the machinery which works the Bombay Children’s Act. In the concluding chapter 
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she offers a numb<^ of suggestions emphasising a sociological approach to the problem, 
wmcemed as she is with prevention and not merely treatment. In kee^ring with her 
ludings 11 ^., that there were more cases of ^‘destitution, nei^lect and victimisation,*’ 66.2% 
maQ delinquency, she adv^ocates legislation for social security and compukory education 
of such a nature as would be in keeping with the needs and conditions of the society 
to which the child belongs. She maintains, “The Act can only hope to patch up things 
on the surface when the root causes lie untreated and that in part explains why tho 
Juvenile Court does not meet with greater success.” Her other recommendationi 
arc concerned with certain sections of the Act and the Machinery which executes 
the act especially the Juvenile branch which she tliinks ought to be a separate depart- 
ment with a wider scope than at present, such as maintaing play centres, a research 
bureau, etc. Moreover she advocates the introduction of an All-India Children’s Act 
which is indeed a long- felt need. 

The book will prove valuable to those connected with children’s work. Studies of 
this nature are needed in Provinces where the Children’s Act is already in opreration 
so as to furnish material for a proper estimate of the Act as well as to evaluate the extent 
to which social legislation can be an effective means of social control and social changt 
in India. 

— Perin H. Cabinetmaker 


Unemployment, Full Employment n.nd India. By Nabagopal Das, Pli.D. (Bcon.)Lond., X,C.S, 
Hind Kitabs, Ltd., Bombay. 83 pages. Price Rs. 2-8-0. 

T he book is said to be an objective study of unemployment and full employment 
with special refeiciicc to India. The need for the book arose from the fact that 
much confusion prevailed (this is the second edition) in this country on this sub- 
ject ; the author therefore aims at a clear exposition of a theory of employment. 

The first few pages deal witli the first principles of full employment. The author 
follows Beveridge completely (“Full employment in a free society”). The exposi* 
tion however is neither clear nor elegant. We arc told that chronic unemployment 
exists due to a deficiency of demand ; but there is nothing to tell us why it is so. There 
is a mention of the deflationary cffecLs of saving (Page 12) which however is not shown 
as the determining factor. 7'he reader is left guessing as to why there is not enough 
investment to offset the saving of the community. On page 43 the propensities to 
save and to consume are introduced suddenly. Dr. Das plumps straightaway for a 
manpower budget without any discussion of alternative methods of reaching full em- 
ployment. I'he only reason he offers is the experience of war years. Similarly there is 
no discu<;sion aixmt the repercussions of adopting Beveridge’s methods. Apparendy 
he believes there are none. On the whole these pages contain more of assertion and 
obiter dicta than of argument. 

The rest of the book is devoted to his principal thesis that a full employment policy 
is feasible in India. The State should undertake a manpower budget, ue. undertake 
public outlay for a works policy as well as for subsidising private industrial expansion. 
It should be supplemented with measures for social security, an employment e.\changi 
service to erasure proper diutribution of employment and a control of industry. 

A full cmplo^Tnent polic/ as conceived in industrially advanced countries is con^ 
cerned with avoiding the deflationary effects of saving. The idea is to g-ncrate wth 
the intervention of the State, tlcmand for such a sire of output as would require the 
utilisation ' of all availa^jle labour supply with the existing stock of capital and othet 
factors of production, the technique of production being given. An adequate stc^k 
of coojjci'ant factors is implicitly assumed in a policy of full employment. In Indta^ 
however, unemployment is due not to a deficiency of demand but to a maladjustment 
of the factors of production. Population is irefeasing rapidly while land is fixed in 
supply and capital equipment is increasing Very slowly. With sl given production 
technique, if any factor is in overwhelming excess supply, xmemployment dr under- 
employment is bound to result. That is exactly so in India. Dr. Das reaches the same 
conclusion (Page 63) though his argument in one place is as follows. “The people 
are unemployed and underemployed because pnxluctivity is low (?). ProductiviQ^is 
low because labour is maldistributed amotag the different sectors of the economy.” Thii 
wduM give the impi^cAi that We hhve mbam of cdifectirig it and it Is dniy a pfroblf^ 
of aihffnhg of laboltf. 
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If the crux of the Indian nnemploytnent problem is a shortage of capital equips 
ment, how far can the method of Dr. Das (and Beveridge) solve it ? Dr, Das has no- 
where made a dctailt^i examination of his suggestion ; he has merely asserted that 
such a {X)iicy would absorb all our surplus population. The first question is as to the 
extent of outlay necessary to bring aU men into employment. Even though ddiiute 
flgi^res of unernployrmerit are not available, estimates are made by Tarlok Singh* and 
D. Ghosh^. It is rstimated tliat tliere are about tiftcen million surplus workers in 
agriculture. If all of them arc to be absorbed in the near future, the outlay reauired 
would l>e tremendous. Besides Dr. Das would have us mechanise agriculture and aid 
induurial expansion. Vv'hcrc would all the money come from ? 

It will come from ty>o sources : Taxes and loans. It is doubtful if taxes alone can 
raise so much money. With sucli low incomes, a policy which would tax only those 
who would save would bring poor returns. The second alternative of obtaining loans 
wrill have to be adopted. The amount of savings w^hich the government can borrow de- 
pends upon the volume of savings. VVitli a low income and a high propensity to consume, 
the volume of saving for society as a whole cannot be large. Hence the State can bor- 
row funds only in competition witli private industry. There is no reason to assume 
that the marginal eftici#'ucy of capital will be low in India in the coming years. In 
such a ease ttjc Stale may ha a* to actually bid with industry for funds with a con- 
s'tqacnt rirc in interest and a fall in investment. So a policy of public outlay ny‘ght 
ht actually delriment.il to ciapluviuenL Berides it must be borne in mind that there 
will be large loj.];ages in the ciaplov'raerit multiplier as we have to import capital goods. 

Dr. Das often refers to the fact that large expenditure was undertaken in India 
during the War and basej the feeubility oi his rexommendation on such a measure 
being repeattxl in peace. Two tilings have to be noted. Firstly, private investment 
was at a standstill during the War and savings had to flow iAuto government loans. 
Such a possibility docs not c'cist in peace. Secondly, government expenditure was 
by means of created money. 1 1 is difficult to believe that this possibility is seriously 
coa^dcred (though see 4th line from bottom. Page 7i) ; that way lies chaos. 

Dr. Das*» thesis thus is untenable. The problem of capital shortage cannot be 
solved by budgetary methods designed for quite another purpose. What is required 
is a deliberate policy of increased saving (and not a policy of providing offsets for saving) 
and a rigorous control over the entire economy to secure development along rec|iur<^ 
cliannels. War economics provide; u.* an example in so far as the entire economy has 
to be geared to any single objective. In the near future, employment will have to be 
a secondary consideration though its ultimate importance cannot be denied by anyone. 

Dr. Das has not lived urjiti> his claim of bringing light to tlie problem. The lay 
reader, including tlic policy-maker, will fmd the book confusing. The student of 
economics will fmd the treatment of the r:iibject scrappy and inadequate. 

— JML Hoxavar 


The Economy of Ceylon, By Sir Ivor Jennings. Oxford University Press, Madras, 1348. 

I NFORMATION about the resources and the economic and social conditions of 
most of the Asiatic countries is fiagmcntary and Ceylon is no exception to it. This 
lacuna has been a serious handicap in the way of organised planning for the devdop- 
ment of these backward coimtries. fhe need for full data is supreme now when re- 
construction of the Asiatic countries is being seriously considered. Ceylon has attained 
her independence and would be shortly embarking on an ambitious project of planned 
dcvclopmsiit. Sir Ivor Jeauing’s book at such a juncture should be welcome and sti- 
mulate thought on tlie subject. The author has attempted to lay threadbare the im-» 
portant problems of Ceylon’s economy in a simple and lucid style under a few broad 
heads, whic'Ji should be very useful to the. reader for an easy grasp. The available 
statistical material has been iatcUigeatly marthallcd. The long and varied c>q>crience 
and association of the.authur with thte.isRinri has enabled him Co tend a practical turn 
to the discussion. . 

In tlie preface the author claims to have made an impartial api^ach. Unfor- 
tiDiately, the colonial people who have ob^rved for a long time tlmr economies in 

* Poverty and Gocial Oiiange. 

3 Pieteui'e cT Population & EibOnomic EflHency in India. 
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working would hardly be expected to agree with the views of the writer about their count* 
ries who, in the majority of cases, belong to the ruling race. A Ceylonese, for example, 
would hardly agree with Sir Ivor’s observations that the plantation economy has resulted 
in the improvement of his standard of living and that there was no drain of wealth from 
his counrty. Similarly, he would also not subscribe to the view that a large-scale 
industrialisation of Ceylon is not a practicable proposition and that a predominantly 
agricultural economy is preferable because although there may be under-employment 
there is no unemployment under it, which is a recurring piienomenon in an essentially 
industrial economy. These genuine differences apart, the book would have serv^ 
its purpose if it succeeds in avoiding planning in haste. 

— M. B. Desat 

Asia in the Modern World, By H. Venkatashubiah. Asian Relations Conference, Indian 
Council of World Affairs. 

T his book was published at the time of the Asian Relations Conference held in New 
Delhi with the definite purpose, as Dr, A. A. Appadorai, Secretary, Indian Council 
of World Affairs, states in his preface, of providing ‘‘a ready reference book stating 
the essential facts concerning Asian countries in relation to the general political and 
economic development of the rest of the world.” “The plan of the book” adds Dr. 
/.ippadorai “is governed by this objective. It starts with a brief account of the place of 
Asia in history and in the rontemjx>rary world ; outlines the systems of government 
in the Asian countries, and lastly slates the main facts regarding population economic 
resources, agriculture and industry.” 

The book is divided into three parts : (1) Introductory, (2) Political and 

(3) Economic. In the first part, after giving a short survey of the progress of civilisa- 
tion in Asia since almost 5000 B.C., an attempt is made to evaluate the position of Asia 
in the contemporary world. The second part gives a short description of the systems 
of government in Asian countries as on the eve of the Asian Relations Conference. In 
part three the author deals with Asia’s economic resources and their development. 
This Part has been divided into four sub-heads : I’opulation, Economic Resources, 
Agriculture and Industry. Under each of these sub-heads is given a good amount 
of useful information regarding the various Asian countries. 

The author has carefully abstained, throughout the book, from making any sugges- 
tions for future policies in any sphere. His aim is much more modest : “only to provide 
the essential facts which are necessary alike for the appraisal of the present situation and 
the formation of judgement for the future.” And no doubt that has been done well. 

— D. R. S. 

Colonial and Coloured Peoples : A Programme for their Freedom and Progress, By Professor 
N. G. Ranga, M.L.A. (Central). Hind Kitabs, Ltd,, Bombay, 1945. Pp. 222. Price 
Rs. 4-12-0. 

T his book, as stated in the preface, is a plea, from one who has himself passed 
through struggles and sufferings in the cause of the Indian People’s Freedom, 
for the independence of all the Coloured and Colonial Peoples, The author, 
at the outset, traces the history of the so called programme for the emancipation of the 
subject peoples of the world’s empires since World War 1. All the subjects peoples 
quite enthusiastically espoused the Allied cause in that war hoping that the worla be 
able to win freedom under the principle of self-determination which was accepted by 
the Allied leaders. Even the smaller nations of the world felt more sanguine about 
their future, “since they had been promised a League of Nations for the maintenance 
of international order. “But none of these hopes was however fully realised, for no 
statesman among the European Allies ever sincerely tried to achieve these aspirations, 
to enforce these promises, or to realize the new international order.’’’ 

The Second World War too has, according to the author, “failed to approach 
the colonial problems in a rational democratic and honest manner,” “This failure,” 
according to Professor Ranga, “is as much due to the unpreparedness of the Anglo- 
American public opinion to appreciate the dangers inherent in the continuation of 
imperialism and the system of colonial administration, as the absence of clear objective 
before the colonial peoples themselves.” The author makes a demand for the immediate 
declaration for the independence of all the colonial people not only because im^ 
peiialism has impwjverished and prostrated these people but also because ”thcir historic 
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mission tends to lead them to a more progressive, democratic and universal way of life 
than that of Soviet Russia.” Imperialism has led to many wars in the past and if it 
continues will surely lead to many more in the future. But the imperialist powers do 
not realize these terrible and calamitous j>ossi hi lilies ; and that is so because “after all 
they arc the victims of their ‘communal matrix.” The colonial peoples must beware 
also of the new form of imperialism, “the Socialistic imperialism of Western proletarian 
leadership.” 

The coloured peoples according to Professor Ranga are essentially progressive and 
have nothing to learn from modern socialism. ‘‘Indeed, if they are guided well by their 
own national leaders, they can surpass the Soviet pe^oples in developing a more pro- 
gressive and humane social economy in the near future.” After reviewing the thought 
and achievements of the Western imperialists, radicals and socialists, the author comes 
to the conclusion that they are not prepared to realize the need for immediate recognition 
of the independence of the colonial nations. The colonial and coloured people themselves 
must therefore demand “the recognition of their national independence by all the other 
nations of the world and ask their respective imperial powers to quit their countrie-s.” 
To make this demand elTcctive an international etibrt has to be made to help the colonial 
people to develop their own fr<‘edom front : “the champions of colonial peoples must 
hasten to kindle the lorcli of freedom in every country and to rouse tiic people in every 
nook and corner of the CloIoiiiaJ World.” Hence the founding of the Colonial aind 
coloured Peoples’ iTcedom Trout by the author in 1942. 

The author, liaving “no faith in the humanity or uplifting character of capitalism,” 
believes that the efforts for the cc’onornic and social advancement of the colonial and 
coloured people must be in keeping with their “spontaneous and traditional march 
towards Socialism.” Tor this the organization of a cadre of ‘International Social 
Servants’ is suggested. This cadre of the I.S.S. is to function under the direction of an 
International Government consisting of the representatives’ “of all the countries of the 
world at least as many countries as possible, including of course, the countries of the 
coloured peoples too.” The costs of the I.S.S. are to be borne by the International 
Government. “The industrialized countries can certainly afford this contribution,” 

In addition to the costs of the I. S. S., these colonial countries will require vast 
capital resources for a rapid agricultural and industrial development. The author, 
of course, is not ready to “allow the various private companies or Banks of different 
creditor countries or even their governments to advance this capital, lo^t the evils gener- 
ally associated with such investment should afflict these nascent countries also.” lo 
avoid such a possibility : “llie International Government sliall develop a special 
Bank and Industrial Corporation and Agricultural Development Board. It sliall in\ite 
deposits and investments from various companies, individuals and Governments of 
different countries in the world at spec i ally reduced rales ol interest. Then all these 
various Boards shall rc-invest all the resources thus obtained in diffenmt industrial 
and agricultural enterprises in the undeveloped countries accoring to the agreed national 
plan. If need be the Boards may lev> quotas of investment, as between different 
creditor countries and expect them to offer the necessary inv'cstmcnts, no matltT whether 
the funds are contributed by their Governments, banks or individuals or all these in 
combination.” It is of course too much to expect siicli v^ast financial resources to flow 
on charitable basis; they ^vill have to be raised as business propositions. That being so 
what grounds are there lo believe that these iiivesiments will be so very different in their 
economic and political character from their predecessors or from the alternative that 
the author has discarded ? That they will be undertaken through the agency of the 
International Government-itself an organization dominated by the creditor countries 
— is no guarantee that these investments will not bring in economic aod political 
domination by the investors. As business propositions, the creditors are bound lo demand 
some security for their loans. But then the question is what security can the Inter- 
national Government uffer ? Obviously it must be the security of the resources and 
production in the borrowing countries. Will not this search for security necessitate 
some sort of economic and polilical control over the debtor countries ? Will not, in 
that case, the new organization, dominated by the erstwhile exploiters, develop— -or 
degenerate — into a new form of exploitation ? It is jjerhaps much to expect exploita- 
tion to end suddenly on the formal acceptance of the political freedom of these back- 
ward countries. All the social reformers who believe in changing overnight the ex- 
ploiters into the trustees of the welfare of the exploited are sure to be disappointed. The 
book under review thus, though successful in giving the diagnosis of tlie situation, has 
failed in suggesting effective remedial measures. 


— D. R. s: 
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HYMNS TO INDRA IN MANDALA I 

• • 

[ 4 - 11 , 16 , 29 , 30 , 32 , 33 , 51 - 57 ] 

( Translated and Briefly Annotated ) 

By H. D. Velankar 


/ < \ DAY BY DAY, wc call upon that maker of lovely forms for a favour, 
I tJI I as we do on a good milch-cow for milking. (2) Come to our 
^ libations of Soma; drink of our Soma, oh drinker of Soma. The 
wild joy of the wealthy (Indi a) is indeed a giver of cows. (3) May we 
then obtain your innermost favours. Do not neglect us ; do come. 
(4) Go away ; ask any learned man who is of the choice of your friends 
about the fierce and invincible Indra. (5) And let our revilers say to 
us : — ^You who do service to Indra alone have lost every other thing ; 
(6) or, let the rich patron (and) the common people call us fortunate, 
oh wonder-worker. VVe shall surely be in Indra’s protection. (7) ^ To 
this active (Indra) bring this active (Soma), which resorts to the sacrifice, 
which gladdens the warrior and which cjuickly delights the friend (*.«., 
Indra). (8) Having drunk of this you became the deadly hammer of 
enemies, oh Satakratu. You defended the powerful (warrior) in battles. 
(9) We strengthen you who arc yourself a powerful (warrior) in battles. 


4 

(1) a and h arc parallelly constructed, so that goduhe is a dative ol the noun of 
action goduh ‘cow-milking.’ ElscwJiere, the word is used as a noun of agency ; cf. I. 
164.26 and Vin.62.4. At VIII. I, JO Indra is identified with a sudughd dham. On 
the other hand, a poet compares himself with an adugdJid dhenu waiting to be milked by 
Indra at VII.32.22. surupakrtnum: Indra’s reputation for assuming different forms at 
will is well-known ; see 111.63.8 ; VI.47.18. Or, the word may mean ‘giver of a 
beautiful form’ ; cf. VIII.4.9. (2) revatah : i.e., indrasya j cf. Vl.44.Il ; VJII.2.13. 

(3) ati -^khyd ‘to look beyond or away from’ i.e. , to neglect. Indra should neglect ow 
enemies (VIII.66.9), but not us. antama sumati is a favour which is kept_ innermost in 
the heart and is not to be ordinarily distributed, being reserved for special favourites. 
The deity is often requested to take an offering or a hymn to his innermost heart f see 
on VII.22.4. (4) Pfcc/i with two accusatives. y>i(i very likely refers to and n« 

to Indra. d varcan : the same as varatn d with the dative of the person whose choice is 
meant; cf. VII.70.3 ; IX.46.2 ; X.26.11. The stanza is addressed to a doubting 
Yajamana. (6) a : cf. 1.74.3a. b : literally ‘You have gone away even from an ordinary 
thing (anya).* drata is Aorist 2nd plu. of ar to go. (6) arifi : *A rich patron,’ who has 
won Indra’s favour through us, in contrast with nida(i in v.6. In vv.6-6 the poet exjnam# 
the attitude of himself and his party : — Let the people call them fools or wise men, 
lucky or unlucky, they would never swerve from their loyalty to Indra. (7) patawt 
is an adverb meaning ‘quickly’ like dravat at 1.2.6 etc. c ; mandayotsakkotn formed like 
iravayatsakhd (Indra) at VIII.46.I2 and dravayatsahham {aiicm) at X.39.10. (8) b: 
cf.VIII.96.18 ; also III.49.1 and V1.2&.8. idjefu vdjinam : cf. VII,32.14. Indra is hiin- 
Self called vdjtfu vdjin in the next stanza like Agni at III.27.8. vdja is used in various 
senses in the Rv : — (1) food, sacrificial or otherwise ; (2)^ strength ; (3) battfo ymi<± 
'helps to win food ; and only rarely (4) a horse {—vdjin) as at V.84.2 ;^_X.106.6. 
It generally means a rich prize or a treasure to be lyon at races and battles, vdjin is 
odnunoiiiy vWe'd )» tiriffei and men. hor!tc.s and ebaribts alike. Its genisrtil sj*nj« 'is 

1 
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oh {v'itaknttn, for thr ruquisition of’richcs, oh Indra. (10) Sing to that 
Indra, who is a girat stream of wetilth which is easy to cross, and a friend 
of the sacrificei . 

5 

(1; Do surrly conir ; sit clfAvu ; praise Indra in your tohgs> oh 
friends who brint( him hymns : (2) Indra -Avho is the vastest among the 
vast, and lord of eovetabh' gifts, when the Sorin*. is pressed. (3) May he 
be by our side in our iiellve service for tiie sak<‘ of wealth and abundance. 
May h'* come to us with gifts of fo</d. (1) Sing to that Indra whose 
hors(‘s the enemies eaunot oj>pose in brath s when they clash agednst him, 
(5) 't hese pressed and pin e Soma juicits mixed v/ith curds go forth to 
the driuk(‘r of Soma for Ids enjoyment. ((Jj You who grow mighty in 
an instant were born for the drinking of the jnessed juice and for all- 
round superioritA, oh wise India. (7j 'Vla.y the quickly effective 
Som<is ( liter yi.u, oh Indra, l(A*<'r of hymns. May they be agrecabk 
to you, a wis(‘ god. (8) 'bhe hymns and praises have strengthenft^d 
you (in the past) rh Satakralu. May our songs glorify you (today). 
(Dj May Indivi whose biviairs :.rr exh;uist!css arul in whom all manly 
pow'crs dw(dl conqutM* this ihoufemdf id trrasure (for us). (10) May 
not Our mortal ((memies) injure our* b( du s, oh Indra lover of hymns. 
Having complete ('ont»< I « -ver lln'in s'oe.rate their weapon (from us). 

6 

(1) They yc^kc the' ruddy Bradhne., wlio moves a.round the stationary 
world. His brilliant rays shine* in tl r hc'aven. (2) They yoke to the 
chariot of this Indra his lovabh*. ruddy <aid bold luvrses who stand on 

pfrwerfab rich aiwl so ( iOi C X. \lll.It2.ia. supduh ‘easy oi access' u.scd <1 Indr^ at 
Vt.47,7 ; VlH,i3.2. rCiyo arct.^h : ( ilmo anr idn at l.M.l aiul rote cn it. 

5 

I’he hymn seems t<> have h< (‘ri (omposc<l on the occasion of an expedition for loot 
as is .seen from words like v.:};, v.4) . idjrmi sanet{\/J) and v.lO, {d-~ a ita : 

The repetition ol a \Niih tu in heiweon is a sMlistir peculiarity indicating emphasis ; tf. 
d tn d ; Vin.S2.4. Or, p('rh:if's ronslrnc d with ni puaia (rf.I,2S.8 ; IX. 

Itrl, 1 ) and take d iUi pmenlhetic al. f * sfonu,: dhaM This wvjid is only once used oJ 
the deity (VI.23.4j; hot olhmvi'e it is used i f a wonsliipper. id/ics means an offering 
and the compound is Hahuvrihi. i! » V.‘J is to be construed with v.l ; both arc address- 
ed by the peret to his followers. (Mi l> * Fm a rimiliar use of both the dative and the 
locative ol pur])osc side hv side, c f. F,;0.C» ; in both the places the dati\e seems to 
be used as the locative rdvi was out of \ogue. puramihi is fulness, abundance, etc. Cf, I. 
llCi.7 ; I80.fi ; IV".22, 10 ; \ FT. ,*12.20. (4'> \<\msthe : {loc. ) from sem and ssihd ; it 

means ‘coming togcthei, clash,’ etc. Savana (akc.s the word as an adj. of hari. But 
cf. Vm.2i.ll; 32.11 etc. (fi) b : <1. VI.19.2 ; VIU.12.4. (8) Cf. I.ll.l. 

(9) r : rf.VI.3fi.8. iHM tfivmdm nuw al^o be (on.strued with Udnah, 

6 

The hymn is a morning prayer. \'\.F-3 describe the daily glorious appearance 
and approach of the three luminaries, the sun. the dawns and the sacrificial fire tow'ards 
the sacrificer, the rise of the sun being ascribed to the aclvili(*s of the ancient poets, the 
Ahgiras^, in v. 1. At sucdi a time ihc poet yokes Indra's horses that he too may visit 
the .s;icrificcr, I'lic daily Ijirth (as if were) of the three luminaries is praised in v..S, 
vvbcirc the Ahgirases and Agui are addressed. This reminds the p>ort of the mytholc- 
gical cVent about the recovery of tli*- luminaries, where Indra, the chief object of the 
hymnal praise and the ancient pods Ahgirases ^already alluded to in vv.l and 3, the 
vocaUve marydfi lx)ing an appeal to them to witness the beneficial results of their own 
activity) took a leading p;irt<v.r)). In \’.fi the poet reverts to the present times and 
says how his hymns loudly praise Iinlra, while he is supposed to be led to the sacrifice 
bv the divine Hota, Agni, in v.7. In v.7 again the poet praises the lovely looking pair 
as they approach the sacrifice in the ix)ci's mental picture about the situation. Ip v.8 
tlj^eppct lovingly remembers how Indra is in the.habit of singing in chprusjWith the pt^. 
Fmalty, Vv.9 and 10 end with the usual request for a rewwd. T do nert wfiher 
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eithel" side (of the chariot) aild who carry the warrior. (3) You* (oh 
Agni), are born along with theDawris, bringing knowledge to the ignorant 
and bestowing form upon the formless, oh men ! (4) 1 hey adopt their 
(daily) birth once again according to their will, earning thereby a praise- 
worthy name for themselves. (5) You have won back the Dawnsj 
oh Indra, with the help of the priests, who break open even the strong' 
(forts), oven (when they i.e,, the Dawns were imprisoned) in the cave 
( Vala). (6) Like devoted men, our hymns have loudly shouted to 
the v/ise, great and famous Indra who wins riches for us. (7) May you 
look well indeed, when united with the fearless Indra. Both arc delight- 
ful and of equal brilliance. (8) The glorious god sings mightily along' 
with the faultless and pious bands of men who are beloved ol Indra. 
(9) G,)me from this (earth), oh wanderer, or from the bright region of 
the heaven. The hymns strive to reach him t( gc tlier. (lb) From htie 
from either the heaven or the earthly n guai or the vast mid-regien, 
we request Indra about the prize. 

7 

(1) The Gathins mightily praise Indra alone ; the singers praise 
Indra with their songs. I’hc chorus-songs have extolled Indra. (2) 
Indra alone is fondly associated with his hoists ; they are yoked by hymns. 


with Oldcnberg (who sees Brhaspati in vv. 7 and 8 ) or with (ieldner (who thinks the 
sun is meant in v.7). The reference in v.5 is without doubt to the Ahgirascs ; biit I 
think they are also alluded to in w.l ;uid 3 as I ha\e said alx>\e. On the other hand, 
ordinary mortal poets, the followers of our atithur, are meant in vv. 2, 0 ar.d 8. The 
two gods in V. 7 arc Agni and Indra, 

(1) The subject of yufij anti is the ancient poets, the Ahgirascs, who arc present 
before the poet’s mind in w.1-5. The ruddy horse is the sun. In c rocand which are' 
the bright rays of the newly enkindled tiie, \aiso <.l the i ising sun and Dawn) arc the 
subject of roc ante \ cf. II1.55.9 ; VI. i. 7 ; X.4, 2 ; 88. 5. ^2) I’hc subject of yufijentt 

is kdmydh gandh of v.8. (3) Agni and the Dawns brif.g light and thereby enable men to 

distinguish things from one another, "I’hey are thcielcie said to be restoring their" 
beauty and characteristic forms to things. (4j I lie subject of erire is \cry likely A^i 
and Usasah of v.3; v.4 is conceived as a suboidinuic clause wither supplied. This id’ 
why its verb is accented, garbhatiam eriie i.c., dtvMUi tn : ‘sent themselves to the slate of a’ 
garbha once again.’ Usas is punah punai jdyamdnd purdni ( 1.92. 10) and (T Agni too it is said 
garbhe sanjdyase punak (VlllA*3,fi)- c: rf.I.72.3; 87.6; VT.i. 4; 48.21 etc. (6) usrHdft zte 
the cows as well as the Dawns. (6) girali is the subject of an u^nt a ; cT. 1.7.1 ; III. 51. T; 
Vin.95.1 ; X.43.1. matim is an adjective of Indra; cf.VTII.l8.7 (adj. of Aditi). 
devayanto yathd alone constitutes the simile : ‘like ordinary pious men, pious men as We 
arc, our hymns etc.; ’ cf. vi^o yathd at 1.25.1 . (7) I’his is addressed to Agni, who is 
before the poet’s mind in vv.l;3, and 4. The poet imagines that he secs Agni and Ihdrlrf 
brought in by. him to the sacrifice; the situation is similar to VIII.17.16 (sec note),' 
(8) anavadyaih abhidyubhih ganuih : They are the liuman bards of Indra, very much 
loved by him (kdmya), gana used of a band of worshippers as at 1.117.3 ; V.7?h5 ; 
VI. 66. 5; X.112.9 etc. But cf.VI.40.1 in patiicular tor the idea in our stanza {uta fra 
gdya gana d nifadya). Also see note on IV.16.3. For anaiadya and abhiclyu as adjectives 
‘of'poctsscc f47.4 ; VI.19.5 ; VIII .4.2(h makhah Indra ; cf. 111.34.2 ; also 111:31.7^. 
indrasyq kdmyai^ : cf. III. 31.17. In the sentence, is really redundent when 

mcJcha(j!{lndTa) is already there; but it seems to have been used to stress the construction of 
kamyaift with Indra and with none else: "beloved oflndra.’ (9) atch i.c., from this earth; 
parijman is significant. He is a great wanderer and so it is difficult to say where 
ocacily he is. c : sam fHjate (3rd Plural) : rush forth together, girah is the subject ; 
cf. Vl.38.3'. (10) ita(t in a is aniicipativc and elaborated in br. 

7 

(1) gdtha and gayntra seem to be connected with ihe S5ma-singing, arka and uktHa 
with the Rk^slnging: Cf.I.11.1. vdnth arc probably resounding chorus songs. (2) d 
is probably id bC' taken with the locative' hatyo^ ; vacoyvjd is parenthetical. For the 
sUtiia;; ef,VTII.33.4. himnyaycdi : Indra is gold-coloured ; cf.V.38.2. spmfnHUfi is used ' 
citffef with'a l</eativc’ or with the instrumental; for the latter' cf. VII. ; X.6,4. 
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Indi a the wielder of the bolt is golden. (3) Indra sent up the sun in 
the heaven that he may be seen for a long time. He flung open the 
rocky stall for the sake of the cows. (4) Protect us in battles and in 
fights for thousandfold prizes witli your fierce favours, oh fierce god. 
(6) We invite Indra in a great battle or in a small (one), — Indra, who 
wields the holt and is a companion of ours against the enemies. (6) 
Such as you arc oh Bull, open up this moving treasure for us, oh liberal 
donor, being resistless. (7) I do not hit against his good praise by means 
of those better and better hymns sung to him at every deed of valour. 
(8) Being a resistless ruler, Indra urges to activity the people, as a leader- 
bull does his herds. (9-10) From every place and from all the people 
we invite your Indra, who all alone rules over all the people, the 
treasures and the five tribes. May he be our exclusive friend. 

8 

(]) Bring us oh Indra, for our protection, a treasure which wifts 
(more riches), which contjuers, which is ever victorious and most copious; 
(2) With whose help we may overthrow <.ur enemies by means of a 
duel with fists and with horses, being protected by >ou. (3) Being 
protected by you, may we hold your Vajra (in our hands) by means of 
our iron club, oh Indra. May we comj)lett ly overpower our rivals in a 
battle. (4) May we overpowt r our fighting enemies with the help of 
our brave archers (and) with you as our compa.nion, tih Indra. (6) 
Indra is great ; and surely may greatness muc h beyc.nd this belong to the 
Vajrin,as also a power which is like Heaven (itself) in vastness; (6) (for 
the sake of) those warriors who enjoy it in a. i>;itlle for the ixciuisition of 
descendants and for those priests- jiocts who dcsiie to send their hymns 


So it 18 also possible to supply ratheria after vaccyvja in /», and construe sammislah with 
both the loc. and the instru. But vocoyuj is not otherwise used of a ratha in the Rv. 
(3) ffobhih is hetiarthc trtlyd ; cf. 1.62.5. b : Cf. 1.51.4 and note. (4) sahasrafradhane^u 
(Bahuvrihi) : pradhana is a rich treasure (I 16.1)2). (5) mf.hddhGtie —arbhe : The 

contrast shows that the word dhana is used by the }7<H't in the .senile of a battle, which is 
a source of wealth, vrtrefu : i.c., when the Vrtras are to he conquered : cf. VI. 26.6c. 
(6) earn is a moving treasure containing valuable gifts. According to Saya];ia it is a rain- 
cloud. (7) na vindhe : Cf. VIII. 9. 6 ; 51.3. In both places, the root signifies some act 
which is unfavourable to the deity. It is perhaps allied with the root vyadh. The 
meaning of our stanza seems to be ; A real praise of Indra remains unaffected, is not 
arrived at, even when ever-new hymns are offered to him. f or, Indra is too great to 
be adequately praised by our hymns. (8) vamsa^ahi vrsd: cf. VI. 16.39; VII. 19.1 ; X.28.2; 
48.10; and 86.16 for the simile, (9) cf. iv.17.2 ; VI.18.2. (10) c : cf,I.13.19 ; 

IV.26.6 ; 7. 

8 

(1) The adjectives show that the treasure is one which consists of sons and brave 
followers ; but even ordinary wealth may be meant. For a characteristic description 
of an ideal treasure, cf. X.47. 1-6. (2) Mark the emphasis conveyed by the repetition 

of m. mu^tihatydi cf. muftihd ‘a wrestler" at V.68.4 ; VT.26.2 ; VIII.20,20 (3) ghand 
is instrumental of ghan as at 1.36.10 ; 63.5 ; IX.97.16. The idea is by holding our 
ghan in our hand we should prove as powerful as if we held Indra’s Vajra in our hand. 
Or perhaps we have ghandh (aga'^ist rP.)as at 1.4.8. But in any case vaym vajrcm i 
dadimahi is a bold idea. Cf. VIII.66.1r. (4) a : surah astd : cf. T.70.11 ; IV.36.6 ; 
V1.64.3y b : tvayd yujd : cf. VII.31.6 ; VHI.21.11 ; 63.11 ; 92.32 etc. (6) pratkind 
is instrumental sing, of prathiman ; cf. mahind of mchiman. c : cf. VIII. 66.1c. (6) This is 

to be construed with v.6 by supplying tebhyafi at the end of v.6. The object of dicta is 
Indra’s mahitvam and iavab* b : tokasya sanitau : acquisition of descendants is possibly 
the securing of the continuation of one's own line through long and vigourous life. 
Gcldner thinks that this refers to the capturing of female slaves ; but this is hardly 
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to him (at that time) : (7) — Indra, w'hose belly drinking Soma excessively, 
swells like the ocean and whose tongues (move continuously while drink- 
ing) like vast streams of rivers (falling into it). (8) Thus indeed is his 
kindness great, loud-roaring and rich in cows. I'o a sacrificer it is like a 
ripened branch (of a tree). (9) Thus indeed are your mighty fe’.vouis 
helpful to a priest like me, as also to a sacrifictr. (10) Ihus indeed 
are a hymn and a prayer much liked by him and have to be sung for 
Indra in order that he may drink Soma. 

9 

(1) Come Indra ; rejoice in our gladdening drink at all sessions 
of the Soma sacrifice. You are a great defender by your power. (2; 
Offer this delightful and active Soma to the delightful Indra w'ho performs 
all (deeds of valour), when the Soma is pressed. (3) Be delighted with 
the delightful hymns as also with these libations of Soma, oh lord of all 
men (and) possessed of a lovely chin. (4) These hymns arc sent up to 
you ; nut accepting any one else, they have gone up to you as their 
mighty lord. (6) Send carefully towards us your wonderful and covet- 
able gift, oh Indra ; may it be extensive and powerful. (6) There, 
oh Indra possessed of ample glory, urge us so as to be full of force and 
fame that we may get riches. (7) Bestow' well upon us ample and vast 
fame which is allied with cows and food, which is exhaustless and which 
lasts for all life. (8) Bestow on us ample fame, glory which is the best 
winner of a thousand and those (wcll-kiujwn) foods which are carried in' 
cart-loads. (9) (We stand) praising with our hymns that praiseworthy- 
Indra, the rich lord of treasures who goes to a call for a favour. (10) 
The rich patron sings a mighty song to the mighty Indra who is very fond 
of every libation of the pressed juice. 


borne out by facts disclosed by the Rgvedic h'^’mns. (7) 'I'hc identification of Indra 
with the kukfi is intended to give proinincnee to it. As lh<- ocean swells but is never 
overfilled in spite of the constantly falling rivers into it, so is Indra never satiated or 
overdrunk though he continuously drinks. The juices of Soma p^tsing over the 
tongue into the belly arc aptly compared with streams of rivers falling into the sea, 
kakud : the palate or the tongue ; the plural is used in view of the UpamSna in the 
plural and of the idcntificat'on of the kakud with the juices passing over it in streams.’ 
(8) eva i.e., in proportion to the greatness of his belly and amplitude of his drinking. 
He is not merely a great drinker ; but also an equally great benefactor, virepii : 
boisterous, loudly announcing its existence to the people. Indra himself is called virapH 
at III. 36.4 ; IV.17.20 etc., pakva sdlhd i.e., a branch of a tree laden with ripe fruip, 
See III. 45.4r ; IX.97.53</. (9) vibhutuyaft is an adjective of utayah : cf. vibhutih iuartd 

1.30.6 ; r<y>»^VI.21.1 

9 

(1) somaparvan is the festive day on which Soma is offered to the deities. Cf.I.94.4 
(parvatidparvand) , abhisfi with accent on the last syllable is an adjective meaning ‘one 
who helps.’ (2) emm is somam and sute is l-.cative absolute. Cf.I. 1 6.4 and VIII.4S.22- 
ah in particular. Oldenberg and Gcldner diHcr : they take mem as referring to Indra 
‘Send him down to the pressed juice ; send the delightful soma to Indra’ etc. They 
aupply Sfjafa in b. (3) The locative savanefu is to be construed both with matsva 
(which governs instru. as well loc.) and sacd. (4) ajo^i : ‘not accepting any one else.’ 
Or perhaps, ajof&fi means ‘separately, individually, vying with each other’ etc. as against 
sajofSh. According to Geldner it means ‘unsatiated’. Oldenberg takes it as a noun 
meaning ‘discontents’ : ‘Our discontents have gone up to you that they may be removed.' 
(6) tatra i.e., rddhasi, (7) c : viive-dyuk adj. of iravas (ncu.) or of Indra (mas.) : ‘beloved 
of all men.’ dyus or dyu preferably the latter — is the second member of the compound; cf. 
vihdyuT&dhasl.Sl.X. (S) rathinifi: ‘which must be carried in carts.’ Cf. rathyam retyin 
VI. 49.16 ; rathyo vdjdn 1.121.14 ; rathir ifafi III.36.il. (9) gf^antah is used in place 
of a fitfite verb, homan (from ^|ku) is a call; an invocation ; cf.Vlil.63.4r</. Also 1. 1 7.2 ; 
VI.23.4. (10) arj(i is the rich patron ; cf. 1.4.6. 
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CJl) The Gayatra-singers sing to you ; the reciters of Arkas recite 
thc'.Arka. The priests have raised you up like a bamboo (for their 
support), oh Satakratu. (2) When the sacrificer has mounted upon one 
p^ic after another and seen much that was yet to be done, Indra 
knows his destination ; the mighty bull sets himself in motion along with 
his herd. (3) Yoke surely the powerful steeds with lovely manes, who 
fill their girdles well. And then, oh Indra drinker of Soma, move 
nearer for hearing our hymns. (4) Come to our hymns ; sing, roar 
and thunder aloud. Glorify our hymns and also our sacrifice, oh god, 
Ihdra. (6) An Uktha which is glorifying to a liberal donor, must now 
be sung to Indra, so that the strengthener (i.e., Indra) may rejoice in>our 
Somas and' friendships. (6) Him alone we approach for friendship, 
Him' for riches and him fijr physical strength. May that strengthener 
sdsD strengthen us, giving us riches. (7) Open up the stall of cows, 
which is a glory given by you alone, which opens itself up quickly end 
yields (lit. drives out) its cows easily. Bring us your gift, ok wieldcr of 
the Vmra. (8) For, the two worlds cannot push you farther when you 
s^c infuriated. May you conquer for us waters which enjoy the sun’s 
light. Shake off cows for us (like ripe fruit from a tree). (9) Hear 
vsy call', oh Indra whose ears arc sharp ; put these hymns of mine in you 
without hesitation. Make this hymn of mine nearer to (your heart) 
than even a dear companion. (10) For, we know you to be the mighti- 
est hearer of a call for help, in battles. VVe invoke the help of the mighti- 
est- god which most easily wins a thousand. (11) Do surely (come) 
oh fkvourer of the Ku^ika priests. Drink the pressed juice, being filled 
with- wild joy. Prolong our budding life very well and make the poet a 
winner of a thousand. (12) May these hymns surround you on all sides, 
oh lover of hymns. May they be our strengtheners through you, who help 
men to power. May they make us happy being gladly accepted by you. 

n 

(1) All hymns glorify Indra who is as spacious as the ocean, who is 

S C best among the chariot-fighters, a good leader r.nd a lord of foods. 

•). Enjoying the friendship of you the mighty one, may \vv never fear 


10 

(1) d : vathia is the main supporting pillar <jri whi« h some structure or building is 
made to rest. Compare the word avarhia at II.15.2 ; IV.ofi.S ; VII.68.I etc. For 
ab see above on 7.1. (2) a describes the sacrificer’s work in collecting the Soma stalks 

from mountains and b his other preparations for the sacrifice, irfrii is the leadcr-bull, 
here Indra ; his Yuthas arc the Maruts. (3) upasrutim cara is the same as upa ijm 
at 1.82.1 ; Vinri7.2 (4) abhi svara : cf.VlII. 1.3.27. 6 : See on IV.16.3. Also d. 
li8;8;,L72.2{ VIII. 81.6. (tt) b: Sec on 1.6.3. (7) suviv^tam and sumrajam are adjectives 
Ofvrajamwhich is identified with cf. II.23.18a; III.30.7i ; 3I.t0ai etc. Perhaps 

^irparenthedcah Oldenberg and Geldncr construe a as a separate sentence with lam 
(indfam) imaAe supplied from v.6 ; but this is not necessary. The ertya is of course 
of tbe enemy of the sacrificer; cf.Vl.46.24. (8) no imateb ‘do not push you either up or 

down* i.e., are completely filled up and arc unable to contain you. svarvatir apalr are 
waten. that flow in the open sunshine and not in the dark caves : cf.VIII.40.10. 
d<: or.IlIi.46.4e ; IX.97.63 cd. (9) nu cii is positive. >u/ajf cid antaram ; cf.VTII.18.19a. 
Fdpc,.cr. on I.4i3 and sec VII.101.64; X.91.13e. (11) Supply iAi in a and cf.I.6.1, or 
commie d with piba. navyam dyub : cf.lll.63.16c ; VII.80.2a. (12) pati bhavantu : cf. 
Vlt;81.8;. 104.6. vtddhdyu is Bahuvrihi. Supply lt>dm. irddAi and juf(i are adjecti\es of- 
firi^intiodueed for the sake of a word-pun. 

11 

(1) samudraiyaeasam : cf.I.8.7 ; 30.3. Also cf. VI.34,3; (2) md bhma: cf. VIIL4.7; 
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T 

I'.ny one, oh lord of strength. We loudly praise you who arc an unoon^ 
qneted conqueror. (3) Many are the gifts of Indra ; hia favours are never 
exhausted when he bestows upon his singers a gift of food accompahied fey 
cows. (4) As the breaker efforts and a youthful poet, he was -born wh#i 
measureless strength. Indra the often-praised lord of the bolt, is the 
supporter of every sacred rite. (6) You opened up the cave of Vaki 
V ho possessed the cows, oh wiclder of the bolt. The gods, fearless thoitgh 
piHJSsed hard, favoured you (by electing you as their leader). ($.) I 
h .ve returned with your gifts, oh Indra, loudly proclaiming the rivef. 
1 he singers have waited upon you, oh lover of hymns, (because) thhy 
knew' that (deed) of yours. (7) You overthrew that wily Susna with 
your mysterious powers, oh Indra. Wise men knew that of you. Amplify 
their glories. (8) The hymns have praised Indra who rules (over all) 
b; his might and whose gifts are a thousand or, even far more than that. 

16 

(1) May the horses having the brightness of the sun bring you the 
mighty one fcir drinking hoina, (b Indra. (2) ?vi'ay the horses bring 
Indra in an easy-rcdling eh<,riot to these fried grains dipped in ghee. 
(3) \Ve invite Indra in the morning, Indra when the sacrifice is in 
progress, Indra for the drinking of jSoma. (4) Come to our pressed 
juice with your horses of lovely manes, oh Indra. For, we invite you 
when the juice is pressed. (5) Such as you are, come to this our hymn, 
to this libation of the i)res.scd juice. Drink it like a thirsty bull. (6.) 
These are the drops of Soma j rested and put on the sacred grass, l^ink 
them for overpoweiing might. Oh Indra. (7) This foremost hymn 
should reach your heart and be most plca.sing to you. And then drink 
the Soma that is piesscd. (8) Indra visits every pressed libation of 
Soma for wild delight. The kilhr of Vrtra (gees) for the dtaug-ht.of 
Soma, (y) Such as you arc, fill our desiie with cows and horses, oh 
Sata.kratu. Being filled with pious thoughts may we praise you. 

29 

(1 j Even though w’c are not well spoken of as it were, oh unfailing 
drinker of Soma, do make us famous for cows and thousands of lovely 
horses, oh Indra of ample gifts. (2) Oh lord of gifts, oh lord of Powell'S 


ti .13. (r>) al)ibhyufa/i: Nom. plural (irreg.). avi^iih ‘favoured him i.e., hy electing him 

as ihcir Icackr ; cf.IV. 19.1 and note. (6) sindhum diaduti : The river near the heme of 
the poet is meant. It figures in the hymn as a gift from Indra. Gcldner is not 
right in assuming that the poet here announces the gifts received by him through 
Indra’s favour to the river in the vicinity of his Jiome, like another poet at V!lI.74.W. 
The accusative sindhum precludes such a possiblility especially with vetb Kkie '4f 
On the other hand rivers figure ns objects of conquest in wars ; cf.VI.25.4. 

16 

(2) ghrtosmi is an adj^irtive of dhdnd ; the Tatpurusa accent of the word 
that its second number is an adjecti\e snu from the rcot snd to bathe : (bathing in 
ghee). At 11.27. 1 the same word wdth a Bahuvrihi accent is used as an adjfcctivh df 
girah ; this indicates that the second member here is sni: which is but a shun forth of 
sdnUy 'having ghcc at its top.’ (4) sute-sutaiH : cf. VIII.45.226^ and 1.9.2 abovt. (6) 
c\ cf. VII,69,6; VIII.4.3; 45.24. [^)h: cf.I.I0.9andTiotc. (9) ah: Dcsite cottccivbd hs 
something like ah empty bazar-packet to be filled with objects likfc cow's etc.; bf.r.^7.6; 
TII.30.19 ; V 1.45.21 ; VIII.24.6 ; 64.fi. 

29 

(l‘} an^d&asla ‘not praised, not mentioiicd with admiration etc;,’ frbihi 
(2) icwra : cf. Vf.4a.4hf ; dethsmd (tnitnmeifital) is to be oMMItiM 
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having a lovely chin, with youi wonderful power do make us famous for 
cows, etc. (3) Send to sleep the two devils whose appearance is illusive; 
may they sleep without waking. Do make us famous, etc. (4) Let 
the devils of miserliness sleep ; let the deities of liberality awake. Do 
make us famous, etc. (5) Kill well the donkey-devil who brays in this 
wretched manner, oh Indra. Do make us famous, etc. (6) May the 
wind blow far away from the trees, along with the Kundrnaci. Do make 
us famous, etc. (7) Kill all the devils which shriek bitterly. Strike 
down the Krkada.4u. Do indeed make us famous for cows and thousands 
of beautiful horses, eh Indra of ample gifts. 

30 

(1) I bathe your Indra, the mightiest possessor of a hundred powers 
with streams of Soma, as those who long for loot do their horse. (2) 
Indra — who (drinks) a hundred libations of pure Soma and a thousand 
libations of Soma well mixed with curds. (I’he Soma) runs to him as 
(waters) run to a low level. (3) Because, when the Somas (gather) 
together in his belly for mighty wild joy, he i.e., Indra makes room for 
them all, like the ocean. (4) This Soma is yours ; you go to it as the 
male pigeon goes to its mate. You enjoy even that hymn of ours. (5) 
May your kindness be all-pervading- -you to whom this hymn belongs, 
oh lord of gifts borne on hymrs. (ti) Stand up for our protection, oh 
!§atakratu, in this battle. Let us converse together in the midst of other 
men. (7) VVe as his fi iends invite Indra, w'ho grows stronger in every 
undertaking, for the sake of protection in every battle. (8) May he 
attend to our call whcti he hears it, with thousandfold favours and 
foods. (9) From the home of the ancient one (Indra), I invite the 
warrior who opposes many enemies and whom the ancient one, my father 
invited for your sake. (10) We request you who are such, oh often 


refrain. Or, damsand is noni. sing, as at III.!). 7 (yours is the wonderful power). (3) 
mithudxsd : The adjective is used of I’siisanakta at 11. 31. T), where it is really ajjplicable 
to the night and merely transleired to the D.iwn. Or, does the word mean ‘appearing 
in couples’ ? ef.VII.104.33. (•'>) pdjmyd amuyd : cf. X.8.').3t) ; 135,2. gardabha is 

probably a Yatiiin the form of a donkey ; for such Valii.s cf.VlI. 104.22. (6) kundxvd- 

ci is some kind of a bird-devil which c >nvcys an evil message I’rom the top of a house 
or a tree. Cf.VlI. 104, IS wliere the Maruts are requested to destroy the devils who 
assume the form.? of birds and lly during the night. 

30 

(1) krivi ‘a race horse.’ .\ horse must have his favourite bath before he can be 
made to work very hard ; cf.VIII.87.lA ; also II. 1.3.53 ; idjayatUcfi belongs to the 
simile and is an Upamana for akam supplied. (2) The accent of riyate in c shows that 
its subject is notyah in a. So supply pibatiin a and somah in c. For the latter, cf.1.57.2 ; 
IV.47.2; V.61.7 etc. (3) Supply imaio yanti in a and construe v.3 as a subordinate, clause 
(with hi) as shown by the accent of dadhe. c : Cf. 1.6.5 ; 11.1 ; 111.30.8 ; IX.80,1. 
( 4 ) c : chase (connected with V«/i) to consider, reflect upon, appreciate, etc. (6) For 
Indra's sunxtd cf. 1,8.8. ; 51.2; 111.31.21 ; VIII. 13. 8 ; 14.3; 46.12. (01 c: anytfu 

i.e., manufyefu or, vdjesu (‘about other battles’). For r, cf.I.25.17. (8)a : Cf.VIII.l.lS ; 

also VI.46.23; 50.6. (!•) Construe am with huve ; pratna is Indra himself, anvhvve ‘I 

invite in imitation of my father who invited him for your sake.’ The stanza is addressed 
to the Yajamina, in whose service even the poet’s father had invited the god. okasafjt is 
ablative. SSyapa takes both the words as forms of the gcnctive and supplies sakdiat. 
Cf.VIII. 69.1842, where too am isto be construed with the verb. But there okasahinto be 
construed as a genetive of object. Geldncr (and Oldenbcrg) construe anu with the geneti- 
ves and translate : ‘according to the old practice.’ This is doubtful, iuviprati : preti is 
often used in the sense of pratimam ‘a rival,’ either independently (I.66.li;'II.1.8d; 
VI.30>li VIir.64.2 ; X.110.7), or as a latter member of a compound (^att 1.68,6. etct) 
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invited lord of covetable gifts, oh divine friend to your singers; (11) Oh 
bolt-bearing Soma-di inking friend of us, who are your friends, who 
drink Soma and who possess lovely jaws (like you). (12) Let that be so, 
oh drinker of Soma, do so, oh friend Vajriu, as we desire of you, for our 
encouragement. (13) May rich (rewards) with ample foods belong 
to us when Iiidra becomes our companion at the sacrificial feast, by 
means of which we ma.y rejoice, being rich in food stores. (14) Being 
yourself a relative like yourstdf to your singers, oh bold one, and (further) 
being reciucsted to do so, you have, as it were, put the axle in the two 
wheels. (15) When yon have completely (fulfilled) all desire and 
service of your worshippers (vviin rc\^ards), y<ni have put the axle as 
it were with your jxnvc^rs, oh Satakralu. (16) Indra always conquers 
treasures by mc;ms of his neighing, roaring and powerfully breathing 
(horses), lie the j)owe! ful one who is our j^iitron, has giv(*u us a cliariot 
of g<dd for the sake of ci uqucsi. 


• 32 

(1) f shall now tlie deeds of valour of Indra, which the 

foix'most ones, the wicldcr of the bolt j)(M f(»rni(‘d. Me slew the Ahi, dug 
down thi: watc rs (and) ri];ped o])eu the veins of tire mountains. (2) He 
sU‘w tlic Alii I'csting in the mountiiin. Tvrsta ll'shiiuKal out the bright 
llumderboh for him. Jake lowing eows, the watm's wcml down straight 
to the ocean, lustih fl<nviug forwiird. (3) Belniving lik(' a bull, he 
chos(* tlu‘ Soma. At tin* Trikadrukrs he drank ofilu' pressed out juice, 
riie b(n.mt(‘ous ot.(‘ scn'zed the pioject il<‘ \ ejre. (e.mi) sl(‘w this lirst-b<yrn 
among the Ahis. (I ) .Von surely did not nu'ct with a.u oj^ponent, 
oh Indra, at thju tina* wlien you kilU:d the first-born of the Ahis and 
completely dcst!oye(l the wiles of tlie wily demons, ])ro(iu(‘iug in an 
instant, tin' Sun, th(*h(*a\en and the Da.wns. (5] Indra kilh'd Vrtra, 
more de.ully (tlniii oihejs) <'\<'n v.lum In* ii^id lost his shoulders, by his 
V^ajra which is a mighty \v('e.j)on. Lik(* Irnnks ol’ticcs frih'd down wit!) 


(II) sipri/iinaf// : I'lic lomiuinr* o'ciidcr is slrikiiij' ris ai ; “>H.I {juu rcsltidTn) . Or 

pt:rhaps word (iiiaM .) is siprirji. riir wor.shii>pris ;nr rallrd Siprinis to maintain 
the oorif sjjondrnce suga^-sted by ihr Saklikya. {>2) isf^ is enrouragemeni, instigation 
('t( . For c <T. Vy7-l,3r. (13) Stipply tuih or {mrandhaynh aftpr rridlih in a : cr.I.la8.2c\ 

(14) The same simile is expressed in v\'. in two parts, duca.s ahd kdma are likened 

to tiic wheels of a eharint in whif li the axle is to Ik: pul ('the objerts of desire, iindei- 
stood, being conceived as an Llpameya for the axle). (Ih) Supply a^iaih in ad. 
hiranyratha (Tatpurnsa) : Cf. hiranypindav as a gift at VI. 47.2.3 t . d : addt (or d6>t?) is 
perhaps pasl tense used to (’f»nvry iIk- sense of the Subjunctive. 'The Anuprfisa is 
characteristic. 

32 


'fhe hymn describes Indra’s duel v.-irh \ rlra introducfi'ig many intex*esting details. 
(1; jakfandk either from vaks or ivh ; they are the water-carrying veins of the Parvatas 
by which non-showering rainclouds seem to be meant.- But the poet has apparently 
identified these with the ordinary mountains (cf.v.2)and imagined that Vrtra extends 
himself across these vvdns and prevents the water.s from fiowing towards their goal, 
the ocean ; cf.v.2,S, (2) h : cf. I.hi.h. ^ 'arya is either from svar ‘light’ or from 

the root srar to sound : ‘bright or buzzing.’ t*. cf.IX.I3.7; X.75.4. (.3) Trikadrakas 

are particular sacrifices called Tyotis, Gau and Aya. kadru or kadrvka is a big wooden 
tub where the Soma juice is collected. Indra drinks from a kadru (VIIL4.5 .26). Indra 
is s id to have drunk three such tanks of Smna before he went out to kill Vftra. sdyakam 
is adjective of vajram ; cf.I.84.1l ; X.H.3.1 ; 84.6 (4)c : cf.VI,30.5flf. d : cf. X.fi4.2. 

(5) vyarhsajn is an adjective of Vrtra ; cf.III.34.3; IV.18.9. He was so called because 
he was dismembered by Indra before he was actually killed, viuxknd is the past pasttiVe 
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a hatchet Ahi lies at full length embracing the earth. (6) For, like 
an unopposed fighter, that insolent Ahi challenged the great warrior, 
the impetuous one who overpowers many. He did not bear the clash of 
the weapons of this (Indra) ; having India for his slayer, he crashed 
completely, breaking his nose by the crash. (7) Though deprived 
of his hands and feet, he still fought with Indra. Indra hurlc'd his Vajra 
at his shoulders. The impotent ( Vrtraj st eking to be the rival of the mighty 
(Indra), lay down scattered in many places. (8) Gaining back their 
spirit, the waters pass over the Ahi who was thus lying helplessly like a 
broken thundcrer. That same Ahi now lay under the feet of those very 
waters whom the encornpasser h.id lilocked up by his greatness. (9) 
Vrtra’s mother had hei strength cbfiing ; Indra I)ro\ight down his weapon 
upon her. Tlu* mother was above, the s(>n btlow. Danu lay down 
like a cow with her calf. (10) 'I’he whUts variously p;iss over the invisi- 
ble body of Vrtra now jihu cd in the midst of their never-rest'.ng, never- 
encamping streams, lie whom Indra ha.s killed has ('ntcred everlasting 
darkness. (11) ATastcred by the Das.) and gu.'.rderl by the Ahi, *lhe 
waters stood biocked np like cows by a robber. Having killed Vrtra, 
Indra flung open that ea\e of waters which was elo.stal. (12) Being 
a matchless god, yon became a honse’s liair, oh Indra. when he, i.e., 
Vrtra dealt yon a blow on yfuir jaws, ^’ou eenquered the cows, you 
won the )Soma. You sent down the .se\en sticams to flow, oh brave god. 
(13) Neither lighting nor thunder provi'd u.S(“ful to him, nor did even 
the mist and hailstorm which Ahi showered (on India). '-Vhen Indra 
and Ahi fought with ea.eh other, the bounteous god eonqiicred his foe 
even for the days to come, (y) VVhat ax enger of Ahi did you see oh 
Indra, that fear has seized yf)ur heart after killing him (and) that you 
have crossed the 99 rivers and the heavenly regions like the frightened 


parti, of ^vrak. For the simi!f('f.n.M.2/>. skajif^fais (ncii.) is tin; iniiik oi a Ut r. ((>) nroidha 
is either aTatpursa or a hahuvrihi : it means ‘a had ’ or ‘one who had no oppo- 
nent.’ from \'r;to dash straif;dit on. njdfidh uuiildj Ise : 'J'lic loinier w’ord is taken 

to mean rivets hy Sayana, who understands uim fnjise as an active form. But this 
docs tiot sc'cm to be right. ’I’he Almanepadi form is passive and iijatidh is (he subject 
of it. So it is to he split up cith<T as n(jd ajnlu or as rojo~tuh\ or as ri{jd-ati-d.\. It is 
an adjective of Vrtra. indrasatruh Bahiiviihi. Indra himself is ajaiaiaUu ; rf. V.34.1 ; 
VIII. 93.15. (7) a: cf. Ill, .30.8. r:cd.I.33.Cc. vrsrn and vihUdi are p(>terit and impotent 

bulls respectively, vudhri is also used an adjcTtivo in the sense of im]x>t('nt or futile, in 
words like vadhri-atca ^ vadhri-vde. (S) luidv is a roarer, thundcrer, a challenging bnll. 
bhinna is broken to pieces, shatUTcd. Pischel and Geldncr taka* iiudu to he the same as 
nada ‘a reed.’ But Idiivna i? not merely ‘broken' but ‘shattered to pieces amvyii 
iaydnam has a clear r^'fcrcnce to pundrd asoiuit . yustah (V.7t/). mmio rididndh : rnnnas is often 
conceived as a chariot when the root yvj is used waih it. is used only 

here. The mind is often compared wdth a chariot in point of speed. So mrro ruhdndh 
means ‘mountixig upon their own minds,’ i.e., gaining hack their courage, spirit etc. 
patsu (Loc. plu.) /dri-j/ dying underneath the feet.’ (O'! rded (adv.) : (yak yn.^jdh sd; Danu 
is the name of Vrtxa’s mother; cf. 111.30,8. Ever^^'here else howe\er Danu is only 
another name of Vrtra. • (10) abc form one sentence ; vinyam is an adjective of sarJram 
cf. ni^S vaedmsi IV.S.IO. (12) a : We have here a reference to Indra’s tactical trans- 
formations with the help of his Maya ; cf.*III.53.8 : X. 120.6; or perhaps, this is only 
a Rupaka, nzfrzz being a bushy tail*; cf.I.27.1ez: ‘You became a horse’s tail’ means you 
brushed aside your foes as easily as a horse drives away flies with his tail, dei^ ekoh of 
course goes wdth tvam understobd in a. srkr is either srkka (cf.IV.18.0) or Vajra (Sayanab 
(13) Supply sd dpi in h; sisedha from ^sidh {sidhyati). ap^'iribkyak; Supplv rdtrihhyah; cf. 
(i/7ari;fx 1.113.11; X.li7.3; 183.3. (14) va/a is an avenger, d’his legend of Indra’s running 
away through fear is not mentioned elsew^herc in the Rgveda ; but the Samhitas of the 
Kv?na Yajurveda allude to it now and then. c:cf. 1.80.8 ; X, 104.8. The rivers arc 
those over which Ahi had extended himself and wdiich were liberated by Indra’s^Vajra. 
The Sycna in the simile is ver\^ likely the one who Drought the heavenly J'oma to the 
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hawk i* (15) ludra, who places the Vajra in his arms, is the king of the 
moving and the resting (world), of the tame and the horned (animals). 
He alone surely rules over men as their king. He surrounds them (for 
jirr)tectiou) as a rim does the spokes (of a wheel), 

33 

(1) Clome let us go to Indra, longing for the cows. May he increase 
his i.rovidential care for us. Will he the invincible god, immediately 
appropriat'.; to himself our ardent desirt ll,-r this wealth and cows ? (2) 
1 run >o the resistless ludra who is a gi\ci' (d'wee.lth, like a hawk to his 
accustomed nest, worshipping him with my best hymns- — ^liim who is fit 
to be called upon b\’ the singers in a difii ulty. (3) l'(»ll(.wed by the 
whole ol iiis arm)', he places the quivers on his body ; he drives out (Ifom 
their stall) the cows of (any enemy) whose (cows) he likes. Commanding 
ample wealth, oh IndiU, do not be a miser (in giving it), oh god grown 
grctU for oui safe. (4) Moving all alone wdth your helpmates, you 
indeed killed the wealthy Das)u with your club, oh India. They ran 
everywhere helter-skelter from their fort; the Sanakas whc> did not offer 
a sc.crifice, took to flight. (5) Those non-worshippers vying with the 
worshippers bent away even tlieir hcatls, oh Indra, wlien forth from the 
heaven you (dashed), oh fierce rider and lord of tin' bay horses. You 
blew down the mijiious ones fiom the tw(^ worlds. (G) 'Ihcy sought to 
fight wiih the Host of tlu; faultless indra ; his men, the Navagvas, exerted 
themselves vcr\' hard. Be ing driven, they (/.r., the demons) came away 
from Indra over the slojx s, distinguishing themselves as imjiotent jicrsons 
fighting with a might v warrior ! (7) At the other end of the mid-region, 
you overpowered these, who vvei-e (first) laughing (and then) crying, oh 
India. You burnt down the Dasyu from tJit' heaven high above. You 
jn'otected the hymn of tlu* wtn'shipjH r, who ];i c.s.ses the Soma and sings 
the praises. (8) i’hese (Unnons, enveloping the earth (with daikness) 


(MTtli ; ^^.IV^2<c5 ; IX. 77. 2. (15) d : rf. I. I4K [)d ; X.i2(. JO/i. 

33 

(1 ) asmnknm sumatim i.c., x\wmti intended for us; it belongs to the god and is sought 
for by the worshipper : CT.IlX.57d> ; X,23,7. anumrna ‘one who cannot be killed* (from 
smrn ‘to kill*), but 'who kills the Dasyus ; rf.IV. H).12 ; VI. 44. i 7. d\ param ketam : 
cT.L]46.3; X.JSO.h; also VIII. 98. 7 {mahah kavidiC. f/ : V/ill he work as though he 
himself longed for them ? (2) d \ Clf.F. iOO.lr; IOI.^g; IV.24.2c. jawaw is a calamity, 

a danger etc. Cf. rncdic ydman I.llh. !3. (3) send is the hast of the Maruts and the An- 

<<ira.scs ; see vA>a below, coskiiyarndnah (from \shu *to command*) ; cf. VI. 47. 10 ; VIII. 
(h4I. (4) The rich Da.syu is Vrtra according to Sayana and this is probably correct 

(cf. v.4c with VTII.3.J9 and v.(k with 1.32.7). lie had many followers who decorated 
theiasclves with gold and jewels (v^ 8) and who enveloped the earth and Indra’s spies with 
darkness. But Indra dispelled the darkness with tlie help of ihc Sun and drove out 
the COW.S from the dark cave of the demon (v.8,10). He drove out the Dasyu and his 
followers from their homv% with the help of the Angirases (vv.4-0,9). : Upa^akas arc 

the Maruts. d/iarm is the home of the demon ; it seems to be a high table-land or a hill- 
fort as suggestefi by the adjectives and praiat used of dhnm at 1.144.5; VIII. 3. 19 ; 
X. 4.8; 27.17. Sanakas are the ancient followers of Vrtra, perhaps conceived as the 
early prototypes of the Panis. pretim ‘liight, escape.* lifiriuk from vicuna : ‘in a disorderly 
way.’ (5) sirsd pardvavrjvh : ‘turned a'way their heads ; took to heels.’ (9) b refers 
to the Angirases. c : Cf.I.32.7r. mrastah from tiir^cs. (5) cd : Supply a verb in c 
and take d as the chief clause (cf.v.9f/ ; KW). sthdtar i.e., of the Hari.s ; cf. VI.41 .3c ; 
VIII. 24.17^2 ; 33.12</ ; 47.1 c. For d, cf. v.9 and VIII. 3. 20 ; X.55.8. (0) d ; praiadbhir 
dyan ‘Came away over the slopes i.e., ran down in great haste;* Sfc note on pravatd^ yd 
at JBBRAS,, 1938, p. 37. (7) rudato jakfaiah : Really jakfato rudatali ; but metrical 

rhythm caused the change of sequence, rudatoh : cf.X.67.G ; X.99.5. (8) c : hinidndsalt 
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and themselves shining with gold and jewels, did not overpower Indra, 
though they urged themselves very hard. He {i.e., Indra) surrounded 
his spies (on earth; with the sun’s light. (1)J VVhen, oh Indra, you 
oceupied both tiu* worlds on all sides by your greatness, you drove out 
the Dasyii and his iion-b! li<-ving followe.'s with the help ol the jn iests who 
had full faith in you ; (10) 'I'he follow< rs-— who did not find the end ef 
tlie heaven or of the earth, and who touki not overpewtr th< wealth- 
giving god by theii' wiles. (Agviinst tliem) ihe mighty Indra chose the 
bolt as his c<nnpaniuu. He i^roughi out the cows from the d.ii kness by 
means oflight. (11; I’hc waters llowcd lorth in accoidanee with his 
will and pkaisure ; he grew powerlhl in the midst of these navigable 
waters. ' Villi a con('<‘urn.ted mind, Indi a killed him ijy his most poa’crful 
weapon for all the da\s to come. (12) ' j,- pif-iccd down the strong forts 
ofliibiSa. Indra smasheil die ho! ned (i.e., wild, h rocious) iSusna. You 
killed the enemy who sought to light with >ou, by means ol your bolt with 
as much strength ami oveipowei ing might as you j )os.ses.sed . (lil) The 
victorious (bolt) couquerid .ill ids enemus ; wiili the hcice Inill [i.e., the 
V’ajra) he (or., India) battcreil down the forts. Indra brcaight V’rtra 
into contari with Ids bob and sinking hard, fully cariied out his own 
intentions. (II; N'<>u sa,\ed Kutsa, whom you lo\etl, oh Indra; ytai 
tlefended the H ill, I).i.V)d>u, \vhii<- he w;:.s lighting. 'The dust raised by 
the hoofs rose u|i lo ihi skies. Ihe son ol Svilia sii>(;cl iqj i'or battle. 
(1-0) Von saved the tame Hull in tilt midst olTugra's armies ; (\ousaved; 
that ox of ^vilra, oh Maglia,' ;> n, foi the ct iiquest t f the iields. The 
enemies who stood here, lingt red even for .i long tina- ; you have luwert'd 
the jiossessious <d the enemies, (wii' u eomj.iaied wiiii tli.it of your wor- 
shijipers). 

51 

(I) Eutei't, ill wiili \our liwuiis that liuir.i, wiio is ifieu invited, 
who (It serves our liymiis, w lio is the oce.ui ofwf.'hh and wlio is tluit 

i.e.. hni. um ; c d ■ '/(-w./; ; il <. s|)i( s ol hul).. loi iiin lu il oiil\ Ih-ic. Jim . f. 

IX-T.-l.t-ri; X.m.s/'. i'oi Suix'd'.s .is'sisi.'ifK c ( i'. .'Kci ilji.l ; XJ.‘ 5 S..S ; 

I 4 S.- 4 . (J)) ‘ (ir.I.MXK’ 1 /a nhlawainamwai) In aJipuU I ih : '1 lir' AnL-,iuis<.s arc intruded. 

the aki i \ c, (I IH) (It* IS to hr consinif'ti \\id) omnnyawaiuh: in v.9t. 

(I \ iiah cdukstit : ‘niilkr«I out pindiK < d, hi('Ufj:Iit out ihr ((a\s.' 4 in rows arc ol 

the Dasyu inrntioni'd in vv,l. lo lO. As a lualirr oi fact du* inriuiiai of th(' rows and 
the Paid in v.3 has Ic<l ilic ptn-t the pn-M'iit cpi.sod^' m w. UUk (M ^ ab rolrrs to Indra 

and not toX’rira. I'or a rl. l or h <1. X.,’}0.4f/ ; rtr. abhi <i\un ‘for 

rverd It is tin* s.tnir as uthnav evu dyun at 1.1 (.3.1 ‘>r. i (.\nsnutn) 'nntanK’d 

or wild.' In nl supply tern fan. uJ oi halnfr. (13) a rrfns to Vajra and b to Indra. 
tis^ma lU'iMa i.s aejain tlir \ ajra. (TA'II. ) K.IHw ; X.iSO.i'r; and II.Ki.lkj ; X.IHI.iI/a 
(14) a: CT.I.IVI.oh. h ; irsabfhun i!a:\rnhum, 7’his prinrr i. prohablv the same as 
Da^oni and na;ai;ipra at X llT.o2.2 ; srr niy on X I.20.S. Hr was fighting against 
Tugra and his peoplr and w'as saved by fpdra. See X I.2li.S. X ivablia was perJiaps his 
proper name and mir piu't indulges in a pun on the name. The word fi^ima vrsahhn in 
V.13 reminds the poet ol this sanui i)s,ibbn by (oniiast iv. '."I'i. He is also called a 
son of Svitra (Ids mother?^ w. !4dr)^ A Sraitreya kin.g is mentioned even at V.llj.3. 
Accord ng to Geldner both theX'i>abhas mentioned in v.j3/> and v. 1 4/> w^erc real bulls 
trained. foi fighdiig. Our pot'i seems to make a diHcrenre bctw'cen a i^aii and a vr^abha. 
The former signifies meekness. (15) r: The subjert is satrilyaniah. jxok hr means ‘delay, 
tarry ‘they lingered for a long time' means they died ; they did not get up at all. 
vedana (from i:id to obtain) is ‘iiropcrty.' For d cf.1. 1 01 .5r. 

51 

[\) tytim me^anr. Cf.I.52.I and VIIL2.4(). h : vasjo mnamm: Ci\dkar( h vasohltl 3* 
V.34.4 ;‘VIII.33.r) ; rrw avatiih 1.4.10 : ¥111.32.13 ; utsam vaswiah 11.10.7 
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famous goat. Pnuse that greatest poet for the sake of enjoyment, whose 
gifts being favourable f) men imAr about everywheie like the cU)s. 

Fhe skilful, acme and helpful (iVlaruts) lovingly waited iij ( n this 
India, who is possessed of good protective powers, who fills the nud- 
region, who is sui rounded by great mights, and who rouses his (avu wud 
joy. A swift-working kindness h;is possessed the Satakratti. (3) You 
dung open tin* cows’ stall for the Aiigirases and you became tin palh- 
linder to Atri in places with a. huudied (;ip];;uent) outlets. You brce.ght 
wealth to Vimacla. tugellu r with food , making \ (nir bolt dance in the battle 
of the steadily living one. (4} You flung oja n the cove is of the lU cos 
(and) supported the liberal treasure in the mount; in. When ycu killed 
the Ahi X'rLr.' with your power, ffli Indra, inimedi; ttly thi'ii you sent uj) 
the sun in the heaven for being seen. (5) You drove away with your 
supernatun.l powers the wily demons who g;ive olierings in llicir own 
mouths as they liked. You batteri'd down the forts of Pipru, oh bi;ive- 
mitvded Indra, and saved lljisw'.n in your shuightcrs ol'lhe D:i.syus. (C) 
You .saved Kutsa in the slaughters of J^usn;), ; you subdued Samb; ra i’< r 
the Atithigva. You tnimpled under fool even the great Arbuda Y’ou 
were born for the slaughter of the D.isyus even from very' old days. (7) 
All sorts of physical strength are ph’ced together in you ; yimr bounty 
becomes Ihvounibly agiUitcd (in favoiii’ of the jKets), h r the .s;ike of the 
draught of Soma. Your \';jia becomes distinguished when ph’.ced in 
your arms. Cut down ail jiowers of the enemy. (8) Know well the 
Aryans and al.so thos( who ;,re the l);isy'us. Ruling (ACi them, subdu(“ 
the lawless (D.isyus) l(; the .s;icrilicor. Be the j.owerful iinjaiitr af a 
worshipper. At th(' .sa-ori(ici:' I haists 1 have loved (to recount) even all 
those deeds, (h) Subduing the lawic.^s t(j th(' hiw-abidiiig (Aryan) and 
smashing the disl( y;il (Dasyusj with ilnr help of the loyal (Ary;.n.s), 
you,(/h Indra. (bet ame) ;ui ant when pr.iised, (and) ( ompletely destroyt d 


hitiiiijtniih \ Ilf. til. (1. < : vi(hiiis<7 ] .V. , , t:\rii <1.11. -o.!7; ; \1. 111. lit/. 11) ulo)(Ji (atij.): 
The Maruts arc meant; ef. I.ri:2.t ; ti.viull.ii : ( 1 \ 1H.1> 1', al!i'\.7< Wkw ; 

Itrf ; 1r. siiiirltl : (II. on I.lto..'). rhluunli is iuljeclive ol lie ^'nlUt!. 

madiicynl : Cr.VIir.22.ir> (Asvina j ; Imlia’s Iii.iks (I. SI. I) ; V lll.elt. I S • . j)cl Xjjia 
(VIII.OO..')) , are also called miidnryiil ; siimh-iiy li < o j, yr: i te< I y il <■ A'ttx;!? (A JIl. 
7.13) and die gift lior.se.s of Dasaratha arc so dcwrila'd (I.i2().4). (3) a : tf.V.2!l.)2. 

iutaduusu : Supply ycnirevi or stlir.ui ; ilie pluial is characteiisiic ; c{.\.rd, tie. 
'Die reference in h is uncertain. From X.t>t)..3 Liltdioa vould appear to l.e the name, 
or at least an epitliot of a demon. .Vtrj was perhaps left in the hundn'd-doored mansion 
of the demon without any guidanec to come out of i(. Indra came to his help, leil 
him out of il and gase him the ridu-s of die demon. J'he hundred doors of course 
must be understood to he only apparently so; hence the diflieulty of findirg out the teal 
door. This may he anodier example of the nirira ‘dcfcplive powers’ of the demons, al: 
Vimada is <»therw i.'c known as a protege <'f the Asvina who secured for him a wife called 
Kamadyu, the^iwi of Puruniitra. H< re Indra's gift to him is t<x)d, ri< hes and peimaneni 
dwelling, (carajrt/jfl). For d cf.I.Sii.a/i. t.dn is th.cVajra. (4) a ; Cf.I.32.1 IcJ ; IV.2S.1</. 
h ; The ddnumad vnsti in the I’arvata is the rain-water in the cloud ; cf.I.fi4.7^/ ; 
V’.Sl.W ; (>8..7/i. d : Difiereni cods are said to have placed the sun in the heaven ; 

cf.I.7.3 ; 32.4 ; .72.8 ; 11.10.3 ; Vhl.80.7 (Indra) ; X.]l3(i.4 fAgni) ; IX.8r..22 ; 107.7 
(.Soma); X.05.11 (X’isve Devah) ; IV'.13.2 (Mitra-varuna) ; X.f)2.3 (Angirascs). 
(5) The wily demons are the followers of Pipru who was altaekcd and killed for the 
sake of Kji^van ; ef.I..73.8 ; 101. J ; IV.lf.I3 ; V.2!).ll ; Vf.20.7 ; X.09.1I ; J38.3. 
suptau : The meaning of this word is uncertain. Aeccirding to theVedie traditicn it 
means ‘mouth.’ b means 'who brought offerings to their own selves and not to the geds!’ 
of. Bhagavadgita 3.13, and on .72..7 below-. (0) mahdnUm orhudum : Cf.II.11.20 ; 14.4 ; 
VIII..32.3 ; X.67.12. (7) a : Cf. 111.31.13;/, and on v.2 above, b : Tlie clratights of 

Sorife rouse Indra’s liberality ; cf.1. 130.0 ; III. .71. 12 ; IV.21.0 ; Vni.l0.2P. dd^ir/ : 
cf. 1.64.2 ; VHl.40.14. (S) d: Cf v.l3;/ below. (D) ramra : Indra became a male 
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the forts of (that Dasyu), who though powerful was tiyiiig to be more 
powerful and reach the heaven. (10) Since U6ana fashioned your power 
by his power, your strength holds apart by its greatness the two worlds. 
The horses of Vaia, yoked by prayer, carried you to your famous deed 
while you were being filled (with Soma-stream.s), oh brave-minded Indra, 
(11) When Indra rejoiced in the company of U^ana Kavya, he mounted 
upon the swift -nay, the swiftest- horses (of Vata). The fierce god 
pushed out the flccing(I§usna),as though he were forcing a flood of waters 
through a small hole. Me smashed to pieces the forts of Susna. (12) 
You mount upon your chariot i'or the sake of the draughts of the mighty. 
These latUT, in which you f^cl delighted, are offered by Saryata. When 
you enjoyed the comp;my of saerilicers who offe r Soma, oh Indra, you 
mount upon claim for yourself) a resistless praise in the heaven. 
(13) To the eloquent and elderly Kaksivan who pressed the Soma, 
you gave the youthful VVeaya. You became the wife of Vrsana^va, oh 
wise god. All iIkjsc deeds of* yours deserve to he j>raised at the libations 
of Soma. (14) Indra is j'lacx d (among the Pajras) for the sake of "an 
extravagant gilt of the pious worshij)pc‘r. Our hymn (is offered) to 
Pajras like a houselndd sac rificial j -ost. Sec'kiiig liorses, cows, cliariots and 
riches (for his worshippers), India al(>nc is the J(»id of riclics and gives it. 
(15) This hymn is sung to the mighty, seJf-radiant and slrciiig India of 
unfailing streugta. Afay wc, surrounded by all our warriors, be \\cll 
under your protection together with our patrons, in this calamity, 
oh Indra. 


ant and brought down the (wooden?) walls by eating up into them, samdihair, Cf. 
deliyafi VI,47,‘2 ; Vn.ti.5. (1(1) sahas ol* Indra is his Vajra ; cf.I.52.7c</ ; d puryamd- 
nam : i.c., by the Sonias; (f.V.3‘t.2 ; also 11.14.10/;; vdtasya muhoyvjah : They 

arc called ranku and vankiitoro in the next stanza ; also cf. VIII.l.l 1 ; sraiah is a famous 
ileed. (11) usove is an irregular locative, c contains an ill-exprcssed simile which sug- 
gests the great force ^vilh whieli the demon was chased out of his home by Indra. 
is an adjective, of Susna as it is of Rudra at X.l)2.r>. Susna is c(/mparcd with a big mass 
of water which is forced out througli a small hole. Cf. in particular ;n‘r r/r//7 at IV. JtbO/;. 
Releasing of the water-(lo<jds in themselves docs not play a part in the Susna legend. 
(12) vf^apancfu: Supply in dusu and ef.I.l HO.lCi. Tlie loc. is Visaye Saptami. ; 
Supply Ironi ri, C'f.IC.'lO.r) (sutah dbhrtah) . d: slokmn diii \ Cf.I.83.(ir; 92.17^. 

Uokam druhat : Cf. vdjam dridiah IX.S3.i)r; d rohata drub X.lS.tif/. ( I 2) ab : T’his exploit of 
Indra corresponds to that of thcAsvina who brought a youthful wife toVimada. c is very 
peculiar; Indra transformed himself into a woman for one of his worshippers; elsewhen^ 
\vc arc told, he became a cow or a horse, if necessaiy, for his friends: ( f.\ 1.45.29. meiid is 
the same as o. jam as is clear from amenaiiis cit janii atas cakortha V.31.2</. vr^cncha is a 
t)ropcr name ; c,i*. radhryasva. To Kaksivan he gave a wife ; but for Vrsana^va, he 
himself became one. Gcldm r tries to intorpixt our passage in view of 1.121. and 
X. 1 11.3c. But the two are essentially different; in our passage mend is nom. and used 
with the root bhu ; w’hilc in the other two passages it is Accu. and used wdth the root Af. 
The distinction is clearer in X. 1 11 .3c : There, Indra did something to the mend and became 
something of the gau. His suggestion that i rsanaiva may have signified a being half 
bull and half horse is fantastic, so far as the Rg^’eda is concerned. The word means 
as said above ‘one whose horses are pow'erfuP as against vadhryaha ‘one whose horses 
arc impotent.’ d\ Cf.VTlI.l (Hhim ; also IV.22.5fl/; and VHI.02.3. (14) pcjre^u is to 

be understood in a and ahdyi in h, sudhl is a pious worshipper, here the leader of the 
Pajras. nireka is an extravagant, boit^m-rcaching gift, nirrke is a Loc. of purpose, duryo 
yupafi is a sacrificial pest erected just in one’s own house, and not outside say, on the 
bank of a river, etc. (Cf. Raghuvarhsa, 1.44; IX.21). Indra and Stoma are compared 
with such a Yupa. But what is the point of comparison ? Decoration, or easeful ap- 
proach is possible meant. Gcldner’s explanation ‘das halt so fest wie der Turpfosten* 
is inadmissible, ^sytlpa in RV. docs not mean an ordinary pillar, vathsa is the word 
or it. Sec 1. 10.1 and note. I construe c with Indra. and compare VII. 31. 3. 116) 
vrjfine : Gf.VI.68.3// : X.2S.2ab. 
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(1) Glorify that famous goat who wins the sun’s light and whose 
hundred well-born (favours) go together (to the worshipper). May I 
turn hereward for a favour with my good hymns that Indra (and his) 
chariot which runs to a call for help, as a horse runs to a prize. (2) 
That Indra, whose favours are thousandfold, who is immovable like a 
mountain in his strong foundations, grew mighty in the midst of his powers, 
when, filled with wild delight by the gladdening drink, he killed Vrtra 
who lay blocking up the rivers, pressing forward the floods of waters. 
(3) He indeed is a destroyer among the destroyers, a deep hole at the 
udder (i.e., the Soma stalk), (a treasure) possessed of a bottom of gold, invi- 
gorated with the intoxicant Soma (offered) by the sages. With my pious 
work and hymn I have invited that Indra whose gifts are greatest. For, he 
always fills himself full with the blinding drink. (4) In hisVrtra-slaught- 
er, his protective powers and re.sistless mights {I'iz-, the Maruts) whose 
form is unbent, wait upon that Indra, whom his own well-born succours 
{i.e., the Somas), enjoying a grass-seat, fill well, in the heaven as rivers 
do the ocean. (5) The protective pow'crs of him who was fighting with 
the self-showercr in the wild joy of this (Soma), ran swiftly to him like 
swift (racers) on a sloping ground, when the wiclder of the bolt, embold- 
ened by the gladdening drink battered down (the head of Vrtra) as Trita 
smashed the surrounding walls of Vala’s cave. (6) Excessive heat 
surrounded him ; his strength blazed forth. He {i.e., Vrtra) lay at the 
bottom of the regions blocking up the waters, when oh Indra, you hurled 
your bolt at the chin of Vrtra who was difficult to seize o\’cr the sloping 
regions. (7) These hymns which glorify you (and) the juices, oh Indra, 
run down to you like wavy streams to a big lake. Even Tvasta increased 
your strength which is your bosom friend (.ind) f’shfi ned the bolt of 


52 

(1) a : Cf.I.Sl.Ia. b : Cf.I.ol.lr. Supply abhiflnrol,i (rl'.\'.‘l'). 'I’he simile in c 
is pretty clear though awkwardly expressed: Indra’s rhariot going to a rail is compared 
with a horse going to a staked prize, sjadam expresses ihe co;,xmon property, but it is 
compounded with the secondary Upamana. (2) Dharunas of the I’arvatas arc the 
firm rocky foot-hills; tavifisu : Cf. on T.51.2. (.3) dvarn from \fhr vr to oppose; cf. 

vrka-dvarasam 11.30 .4. udhan is the Soma-stalk looking like the udder of a cow and yield- 
ing the milk-like juice. Indra is a vavra in respect of Soma: but not in respect of waters 
like Vrtra, who is called asinva vavra ‘insatiate hoh;’ at \'.32.8. Supply nidhi^ after 
candrabudhna/f; ct. X.l 08.7 . candra is gold; cf.IT.2.4; also <f. cr.rdintr.r rddhe^ 111.30.20; 
V.67.7. su-apasydis good pious work ; a worshipper is called .\u-apas at 1.130.6 ; V.2.11 ; 
29.16. (4) svd abhisiayafi are the Somas. sadma-barbifak : (Bahuvrihi with Paranip&ta 

of barhis): ‘those who enjoy a seat of grass’; i.e. are placed on the harhis as a sacrificial 
ofiering. samudram na : Supply sindhavafi-, cf.III.46.4; VI.36,3; VIII.6.36; 49.3; 92.22; 
IX.108.16. Also V.7. below. iUayaljt apd iusmaft are the Maruts ; cf.v.9 and 1.61.2 ; 
ahrutapsara^ is an adj. of Maruts even at VIli.20.7c. (5) svavr^fi is Vrtra ; the word is 
evid«itly intended as the object of yudhyatali ; cf. v.l4c and "'. I.C- . 3aA ; 39.2rf ; X.8.8. 
•svavTfti 'one who showers all. foods including Soma in his own belly’ is like the keoalMi 
at X.117.6 ; also cf.I.51.66 above. In d supply vrtrasya iitohy cf.v.lO below and tV. 
18.9; VIII. 6.6 ; 76.2. Trita’s smashing of Vala’s case is introduced as a simile 
(cf.X.8.7-8). As a matter of fact, Vrtra’s slaughter it the main theme of the hymn, 
as seen from vv.2,4,6,8,10,16. No other demon is mentioned. (0) a refers to Indra ; 
b to Vftn.titvife iavaff. : cf, titvife ojalfVlll.5.5 and tiexanrr^nch. ludralp X.120.1. pravo^e 
durgrbhUvanafi : Cf.VI.46.14a ; VIII. 103. lie. d : C(.v.Ll> lielow and J.56.6d ; X.162.3&; 
on the other hand, at IV.18.9 Indra’s hand is desciiLed as wounded by Vftra. (7) 
Srmayait is double-meaning : It means ‘streams of Somu’ on the one hand and the 
‘streams of rivers’ on the other. For the simile cf,III.4;}.3<f ; VI.47.14 ; X.43.7. b : 
Cf.I.iO.6 ; 11,12.14; VI.23.6,6; Vri.22.7 ; VIII.62.4. yufyom kub perhaps stands 
in apposition to vajram’, cf.VI.21.7. gdtuyan apab : Cf.V’I.S'^'.SA ; VII.47.46. Also cf. 
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overpowering might for you. (8) Oh Indra in whom wisdom is well 
collected, when you killed Vrtra in the company of your horses, seeking 
to give an outlet to the waters for the sake of man, you held the bolt of 
steel in your arm.s. You supported the sun in the heaven for being seen 
(9) (Indra jxTformed) a mighty self-attractive and powerful (deed) 
which was praiseworthy, (when the gods) accomplished their climb to the 
heaven through fear, (and) when the Maruts, his help-mates who are 
loyal to the hero and whose fights arf favourable to men, rejoiced in 
Indra and the sunlight (won by him). (10) Even the mighty Dyau 
moved back in terror frf)m the roa.r of Ahi, when, with great force and 
in the wild joy of the Juice, your bolt oh Indra, broke the head of Vrtra 
who had blocked ujj the two worlds. (II) Even if the earth were ten 
times vaster and the ])eopIe hud ec ntinually multiplied (on it), still even 
here, among all ihi'se, would your famous might spread itself with force 
and vitality, by the side of the heaven. (12) (Coming) from the heaven 
lying l)eyond this region for a favour, \t>u of self-reliant vigour, oh bold- 
minded Indra, have niude the earth the counter-measure of y’our strength. 
Having full mastery over the waters a.nd the sun’s light, you come back 
to the heaven. (13) You became tin"; counter-measure of the earth; 
you became the lord of the vu.st (heaven) whose heroes (i.e., the gods) are 
noble. By your greatness you itlled completely the entire midregion. 


rri.33.<>. ( U njrarn dya.ynn : cf. 1.80. 1 2; 81.4; Vnr.OO.J^; X.48.2 ; J 1 3.5. f/:cf. on 

51,47 fibovi?. (0) I supply uiJj vfrvnm akimt in ; and deiah as thr subject in h. 
’f’hepcMM here intends to c'oiUrast the behaviour of the other gods with that of the Maruts 
and Visnu a.^ at IVM8.11 ; VIir.00.7. I think the poet first intended to use nkrnot 
in h ; but suddenly he changed his mind and put a form of that \'orb which was appro- 
priate for the gods about wliom he intenried to say something. 3'he result of this 
manipulation was the dropping of the verb in (f and of the srbject in h. That tlie poet 
had Vrtra’s slaughter in his mind when he lomirosed a is also clear from v.l5 
below and I. H>3, 7. For rf.rTJ3.l7 ; TI.23.14^ ; IV. 35.47 ; VITT.99.2f 7. 

h : (T.VIII.93. 1 4/». numusapradiwvdh : pradhona iscitluT a fight or a treasure, iitdram and 
svar are the objects of atiu aniadau, .war is perhaps mentioned owing to the innuence of 
V.87, no) There is no doubt that //* vajrah in h is tlu* subject ah Idnat in 7 ; cf.1.80. 
12 ; III. 30.0. Also see VTTT.O.t) ; 70.2 ; and on v.57 above. T do not agree either 
with Oldenberg who construes rr/Vvv indra te as a ]>art of the 1st sentenc e ^‘k.ven the Vajra 
of yours, oh Indra, moved liack’), or witii fieldner who takes vojra as equal to vojre 
against PadapStha (‘Even the heaven m m-d bark for your Vajia, i.e, to make rocm 
for it’). For the idea in a cf 1.80. II ; IVM7.2 ,* V.32.9 etc. The accent of rodasi 
(voc.) in c is doubtful ; cf.VTI.tiO. I . Rut it is possible that the poet here make"> an 
appeal to the rodasi (voc.) to testify to what the poet has said about Dveu in a. Two 
vocativ’LS in the same sentence as at 1.0.3. So translate : — When your Vajra, oh Indra, 
broke the head of Vrtra who blocked (you) up, oh Rodasi, in the wild joy etc. (11) 
daiabkuiik is ‘encompassing ten times as many people as there are on it at present’ ; 
cf. iatabhujih pur 1.160.8 ; VII.' 5.14. vihd ahdni is accusative of time, as at 1.171.37 ; 
VII. 25.4c. tatananta (Subjuncti^r) kx^tayah : Cf. T. I00.]4r. The idea is : Evert if 
the world were ten times bigger and the people were to multiply for ever, Indra’s 
power Would be able to reach them both comoletelv like the heaven, anv hhuvat (Sub- 
junctive) : cf, vik^am anv pra hhiltd VII. 77.37 ; VTII.58.2/;. According t6 Olden- 
berg and* Gcidner, the stanza contains a statement of fact and not a supposition : ‘So 
soon as the earth became ten times Vaster and the people spread themselves for all 
the time, your famous power became comparable with the heaven by ih might arid self- 
reliance.’ But the, particles na and i7, the real vastness (and not mere metaphorical 
one) suggested by the adjective 5vji of the earth, the sense of a future tense for the 
word tatananta as suggested bv passages like IV.'5.I37; VII.8;8.47 ; X.Z7,2b and 
the emphatic assertion bv the vords atra aha j all leave aji impression that we haw 
here to do with a supposition as in the Sivamahimna Stotra, v.32. (12) Supply aixaiya 

in a. For c cf. v.13<j and 1.55. lab ; 102.8<7^ ; X.ll].5<i^. In 7 perhaps even divam 
is to be construed as the object of baribhuhi. like apaft and svar ; cf.v.l3^ : — ‘you cornu 
(to us), having full mastery etc.’ (14) b : rojasap, : The regions over whiter yoc 
rule ; the rivers are ceaseless travellers and yet they would not be able to get at the 
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It is quite certain that no one else is like you. (14) All alone you make 
everything else dependent on you, whose vastness the heaven and the 
earth cannot comprehend and the end of whose regions the rivers are 
unable to reach and particularly so, when you fight with the self-show- 
ering (Vftra) in the wild joy of this (Soma). (15) The Maruts sang 
praises in that same battle and the Vi4ve Devas rejoiced in your com- 
pany, when you struck the face of V'rtra with your weapon furnished 
with sharp edges. 

53 

(1) VVe indeed lay down this hymn, these prayers, for the mighty 
Indra at the house of the priest. For, at any time of the day, he obtains 
the wealth of the (enemy) like that of sleeping men. A bad hymn is not 
praised among the patrons. (2) You arc the conqueror of a horse (and) 
a conqueror of a cow, oh Indra. You the mighty lord of riches are the 
winner of corn. He is the heljJcr of men from very old days and a friend 
who never frustrates the desire of his friends. Him we praise, here (in 
this hymn). (3) Oh powerful Indra, oh most glorious performer of 
many deeds, all this wealth here is known to be yours. Having well 
seized from it, bring it to us, oh overpowercr ; do not leave the desire of 
your loyal bard unfufilled. (4) (Be) glad at heart in these days owing 
to these juices, ix moving our poverty by means of cows and (wealth) consist- 
ing of horses. Overthrowing the Da.syn through Indra by means of the 
juices, and freed from the feelings of hatred (of our rivals), may we be 
associated with plenty of food. (5) iSIaywe be associated with wealth, oh 
Indra, with food and with rewards which are very pleasant and bring us 
fame . May we be associated with divine jnovidence which has its strength 
in brave sons, which is prominent by means of cows and is full of horses. 
(6) Those wild joys, those powers and those Somas intoxicated you in 
battles, oh good commander, when for the* sake of your bard and for him 
who offers you a grass-scat, you killed ten —nay, thousands of — matchless 


end of the regions over which Indra has his sway, na uta cnipliasizeg the vastness 
and dominion of Indra, especially when he liglits with the nonsacrifirers in the wild 
delight of the Soma. (15) d : Cf. on wAkd and 9 above, bhrsfimata vadkena i.e., 
by the Vajra which is sahasrabhrsfi ; cf.I.80J2 ; 85.9 ; VI. 17.10 ; also V,34.2rf. 

53 

(1) vivasvatali : See note on III. 34. 7. In c Indra is the author of avidat and nu cit 
Is positive, c gives a reason why Indra can aflbrd to be a great and liberal donor, d 
gives a reason why a good hymn mast be chosen for Indra, who is a DravioodS. For 
5, cf. 11.33.4^^; VII.32.21fl. Geldner thinks that a human worshipper is the subject of 
avidat and nu cit is negative : — ‘Never has any one obtained wealth like (a thief) from 
sleeping men’, without efforts.’ So we must make efforts to get riches. But the 
simile sasatdm iva rather suggests the helpless enemies who cannot prevent Indra from 
taking away their wealth ; cf.1.33. 3a^. Besides the root sas is often used with an 
enemy or devils; cf. 1.29.3-4 ; 124.10 ; VI.20.13 ; VIII. 97.3. The chief idea in the 
hymn again is that Indra should take away any body’s wealth and give it to us (vv.2,3,4). 
(2) Indra’s liberality is further praised, inas patih (two words) ; cf X.26.7 ; tmi, inatama 
is often used of Indra. durah (adj.) fromV«fr to break open, sikhnarafjt like radavasvff. : 
cf. IV.20.8c. akdmakarianah : cf.v..3d ; I.57.5i^ ; IIL33.3//. : idam is ah adverb as in v.7 : 
‘here; just now.’ (3) c ; Gf.III.54. 1 5f</. d : iinayth is Optative 2nd sing, of the Denom. 
from una ; cf anund yasya daksind VII. 27.4c. (4) Supply bhdva in a; cf. IV.S.lSa; 

VII. 28.4a. amati is ‘want of mati which is the same as pramotV \ so amati is want of 

providence, or poverty. For mati in the sense of providence cf. VII.37.2i/ : 100.2^. 
For b dr.X.42.10ab. aivaind : supply rayind ; cf. X,122.^ ; also ahinam . ; 

yuta€dvefasak: Ct, yavaya VIUTA, d : C!f.V,5 and 

VIII. 32.9. (5) rf:cf.L92. 7crf; l%9Ab;UAMab; VI.39.li/. (6) apratiurlr^i ': Cf.VlI. 
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^emics. (7) You boldiy meet a challenge with a diallenge ; you baitfei* 
Hown with force the strong fort (of the enemy) with your fort (dike bolt), 
when with Nami as your companion, you killed the wily demon called 
t^muci in the farthest regions. (8) You killed Karaflja and Parnaya 
With the sharpest rim of Atithigva’s chariot -wheel. Never yielding your 
i>lace (to your enemy) you smashed the hundred walls of Vrngada, which 
wprc besieged by 5jisvan. (9) (Allying yourself) with the friendless 
iSudravas, you the famous one, killed the twenty attacking petty chiefs 
and their sixty thousand and ninety nine followers with a chariot-wheel 
which had a wicked kick. (10) You protected King Susravas with your 
fetfohrs, King TQrvayana with your defending powers, bh India. You 
SubdiiedAtithigvdKutsa of theAyu family for this mighty youthful kihg. 
(U) May \>7e, who would be your most pious friends' enjoying gods’ 
protection' at the completion of the sacrifice, praise you, bfeihg begirt by 
b#avc sons' and possessing lonf' and glorious life through you. 

54 

(1) Do not (neglect) us oh Maghavan, in this danger in battles. 
For, the end of your might cannot be fully reached. 'J’hundering (Kke 
a lion), you caused the rivers and the trees to shriek. How have the people 
hot .gathcre;d together out of -fear (when you perform your exploit) ? 
(2) Sing to the mighty ^kra'endowed with powers. Glorifying Indra 
who listensf (to our praise), praise him. Who' the mighty Bull, subdues 
the two worlds with his undaunted strengtli and bull’s might. (3) Sing 
this jjowerful hymn to the mighty Dyau, the mind ofwhora, the bold one, 
is, dauntless and self-strong. The far-famed Asura (i.e., Indra) was 
fashioned (by him) with might. He, (i.e., Indra) is indeed a powerful 

I IX.23.7. Or Wkc tifinUi as an advcrl) ; cf.VII.83.4 ; ',)!). r). barhipnale l.c.. 
cf.I..'5l.8 ; y.2.l2 ; or, karait in c ; rf. fnhhih barhismadthili VIII. 70^14. (7) 
yudh and pur arc both fcm. nouns and idum is an adverb (here, at this time) as in w'ld 
above. The ncu./wais unknown to the Rgveda. putd (instru.) : The Vajra is meant. 
It is idcntrtied with a defending wall, cd 20.(5 : X.48.J). For Namuei see nbtc 

on V.3^.8. ■ (8) iib : Cf.X.48.8. rartani is the 'wheel-like weapon j'sec below on v‘.9. 
^rbi»#from-/»flri and Vut to order; cf. parifutifi (counter-commander) I.ligi.fi; IX.85.8. 
Tor cf. on 1.51.5 'above. Valigrda is cither Pipni hirrtself or an ally of his. 

(9) Janarajas are mentioned only here. They attacked Susravas who was without an 
ally, dttfpadd cakrena : ‘With a chariot wifeel which had wicked feet (i.e,, sharp iron 
claws or edges with which the rim ol the wheel was furnished and on which it rested as 
bn feet).’ The 'chariot' wheels or weapons' having a form like them were often used in 
'anOfent-DsdfaCin' 'warfare ;'cf.II..34.'9 ; V..52.9 ; VI.8.5; Ylll.flC.O ; X.180.2 ; also 
ef.‘/)floi^*-;W<fWAi M'«6;10 and variant in v.8 and VIII.fi.3.8c. (10) kulsam atithifyam 
SytOtt All the three appear to be the nabies of one and the same jjerson. Turvayana 
ww'ddended againsf tMs riririce ' of the .\yu family. Cf.n.l4.7nAc ; VI.l8.13. (Il) 
udfeki : Sitpplyydflie ancVcf.tX.77.7n. 

<84 

'(l)'Supply/»(?r<: coriin a ; cf.Vr.59.7 ; VIII.76.12. davasah atUdh : cf. I.ltlO.lCai; 

note) ;'VII.21.6d. rorimt is an adjective 'of Indra; ttadjl«li and vend are the 
)of a^atidayah.. When Indra performed' an exploit he ihundetedlike a'lrbn land 
^\iSe<} fhe whole world to shriek with fear: Cf. VIir.61.4 ; 1X.97.I3 ; also IX;68.2«J. 

•'people’ in.general; cf;57.4 below aiid 1.173.7. The question in v.Id expeets 
jO^iliye Mswer. ‘Y<^ ; they must have eltmg tbgedicrthrou^ fear.’ (2) ni'rmdU : 

For -cd, cf.VlII.lS.2. (3) a rcfcrs'to liyau; A to 'Dyau or' to 



chariot placed before themselves by the two bay horses. (4) You caused 
Ae topofth^ mighty heaven, tq tremblp ; youindeed^ boldly dashed* down 
SamJ^aira^ w;hep,m an undauntqd manner you attacked with youc jubilaat 
(Vajr?i), the sharp bolt jin .theiqrm of the cjaw# of th{i,ji,.wiLyi demon who 
vyas gradually jinking. (5), \Vhp;Can oppose you .eveaifyou do today what 
you (formerly) did, when with a bold and cpnhdent mind you tlnindensd 
and smashed down the trees- on .thci head of even the panting- and sinking. 
Susna ? (6) You favoured the brave Turva^a and Yadu as also Turvid 
and Vayya, oh Satakratu. Ypu saypd the chariot,. (of) £ka$a> when, a 
rich prize was to be won. You battered thp ninety nine. forts (of&mbara). 
(7) That person may surely become a leader and a. king and^egrow 
pow'crful, who gives offerings to In<h;a and obeys. his command^ or- even 
supports the hymns (of a poet) by means of a liberal gift.- The. helphti 
gift of the heaven swells for him* (8) May the royal power (of < the, 
patron) be matchless and may, the hymn- (of, the pbet) by unequalled^- 
May the few Soma-drinkers be pre-eminent by^their work* who by giving, 
you offerings increase your .greajt .dominipn, and steady might, oll.Incba.. 
(9) These ample draughts pressed by the stones and resting -in thc;tubs 
are surely meant for you, (oh Indra), as they are a special drink> of Indita., 
Enjoy them, satisfy your desire for them ; and :then make, up your mindf 
for a special gift of riches. (10) The darkness has.sbot - up everywhere^, 
destroying the strongholds of the waters. Th.e mountain stood hidden- 
in the belly of Vftra. Indra completely smashes aJI the followers whom 
the encompasser of the river had placed al the slopes (of the.riyers)-. (11) 
Bestow on us glory which increases happiness, great dominion and-streng^ 
which overpowers men, oh Indra. Defend us and protect, our- rich; 
patrons and set us dow'ii , for \ycalth, and food, associated! with) -gpodc 
progeny. 


cf.IV.17.4aZi ; VI.I9.1f</. Dyau is conceived as the father of Indra. In d Indra is 
identified with a ratha as at VIII. 33.4. Both Oldenberg and Geldner take the whole 
stanza as referring to Dyau ; but this is not convincing. Dyau is here, praised as 
the worthy father of Indra a.s at IV.17.4 and not ‘to make amends for the di^t rcpipa^ 
of , Dyau conveyed in v.-ia.’ (4) a : Cf.V.h0..3A. 6: Cf,VII.18.20A. vrqndinaf^.XpCf^ 
■fjvrad): Cf. avradanta vilitd II.24..3. In d the demon’s ,fa4/ia^/t is identified with aicni anq^ 
hence the fcm. iitdm. mana'ind i.e., vajretfa (1. 121.1 2). (5) ni vand vxvok§i : The .trc« 

are, possibly the wooden shelter under which 6usna temporarily hid nimsclf. Geldnv, 
contpares the vdrkfa durga mentioned by Manu, 7.70. ivasanasya : Cf. ivasantem V,29.4^j 
VIII,2I.116 ; sdsvasato X.48.6. ((i) a : I’he two princes were, helped to cr<^‘ a^ 

river, without dipping their bodies in water ; cf.l 174.fica' ; II.i5.6A ; 1V.36.I7 ; 

Sab; VI.45.1. b: Cf. I. 61.11 ; ITJ3-12a^ ; IV.lO.Oaj a river was stdpp^ frpir^ 
flowing for. this pair. c. : There appear to be two. Eta^as ; one a hum^n*'sacf^fiMr. 
(1.61, ]6cd: II.19.6) and. the other the leading horse of the sun’s cliar}oj, Both 
cqnnepted with the sun ; but the horse belongs to the Kutsa-Sujpa' le^d,j whj(lc; 
the human, worshipper, was possibly a racer, or a fighting warrior, ^ato in oujt’ 
pa^s^e is possibly the latter. The reference in rf is. to the’ forts of Sambara.' 
(7) CT.IV.60.7-9-; V.37.4-,6. iuimat rdtahavyafi : Cf.-ll,26,li. dita in d’is the’fiUn{ 
ctL6l,4; VIII.26.6; X;43.7. abhigmti rddhasd: Cf.T.48J4c : liChlSa ; %27.3r4:;;. 
V.lJI.SI.Stu (8). daduftdi .is either genctive sing, or irreg. noiqi^aflYe plup^ ; "$a 
eidi^fiap, adjective of te.or.ye. pra santu : Gf,'IlI.69.2fl ; Vlll.-10,4ii4 ;also Ij 16^3 V 
VJ{,4j.3. (9) camasdlji^: lit. ciips, here, their contents, esdm .k(anatn. Cf, asyq 
IIl^k.2} also.M«a^ kimam II.16.4, (10) The Dharuqas of the waters are.the.P|qyataj^’ 
%^a enveloped them both- and kept his folknvefs at the slopes to jijt;cyent tte rjviprr 
frbjqa.flo.Wii^ Indra, killed them all. (11) Sev^dhapi is IrregularlY formed frp^ 
a^ptdhqtq. With 4he root dAa the obj^t is put in the accus. apdl tbi; pers^'jn'.tbclOcij 
or the object in the dative and the person in the acem. jandfdt is either an adjectivte of 
kfatram or otloam understood, c : Cf.X.61.22(i. maghorwq adJertiYo of sdrm^ cITl4S>4a: 
X.SIj)^ ; also, I. 73f6. (/-: Cf, svc^lH^m ra^tnliAAi VihltB': 

Qytr iSvq^tjiqi is.a..shbr^ {<mfa..oS spapatjd^at, adj.- bf-iV-and r/^ botn Umlnine ftiftan. ' 
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(1) His vastness has spread itself everywhere more than that of 
the heaven itself. I’he earth is no match for Indra in point of greatness. 
Tho fierce and mighty god who is the tormentor of men sharpens his bolt 
as a bull (sharpens his horns), for pointedness. (2) He receives in 
himself by means of his vastness (the streams of Soma and the hymns) 
offered in many places, as the ocean docs the rivers flowing in different 
places. Indra behaves like a linll for the draught of Soma ; that fighter 
is praised for his might from very old times. (3) You rule over the laws 
of great heroism as you ma.ster the mountain for the sake of nourishment, 
oh Indra. He is pre-eminently distinguished among the gods by his 
might ; the fierce one is ])laced in the forefront for all deeds of valour. 
(4) Proclaiming among men his Indra-like benign power, he alone is 
praised by the respectful (sages or trees) in the forest. The bull is amic- 
able, the bull is loving, when he sets in motion the stream for the sake of 
peace. (6) He, a great fighter, causes great battles for men, by his power 
and greatness. And immediately then do they believe in Indra who is 
furious and repeatedly sends down his deadly Vajra (against them). 
(6) Growing in might, razing the artificial homes (of the I)asyus) to the 
ground, (and) recovering the benevolent luminaries for th(; w'orshipper, he 
the wise seeker of fame, released the waters to flow freely. (7) May your 
mind be inclined to a gift, oh drinker of Soma. Bring your horses here- 
ward, oh hearer of a prayer. Your imjiatient longings (for our Somas), 
which are your best guiding charioteers, do not harm you in any way, oh 
Indra. (8) You hold exhaustU'SS riches in your hands ; the famous 
(Indra) possesses resistless power in his bod\ . Alany are th(' wise counsels 
in your limbs, well covered like deep wells by their diggers, oh Indra. 

56 

(1) This impetuous (saci ilicer) has sent forward, downward and 
upwards to him (i.e., to Indi a) his many (hymns and) draughts of Soma 

65 

(1) b: Cf.I.52.J3« ; VI.3<).1(/ ; VIII. 04. 2c ; IX.IlU.Ta/i. c: carsanibhva dlajmh; 
Cf. kfobbanah carsanlnam X. 103. It. d : tejaie i'atiuai,ah with .siipJied is ihc'Upamana : 
cf.V.2.9rf ; VIII.0U.l3at ; IX..'5.2c ; 7<t.7«t ; 87.7c; X.'u'ci.la. (2) a: Thi.s is a 
very common simile in which Indra is compar<;d witJi the ocean and the hymns 
and the Somas with the rivers. Usually however, it is expressed the other way round : 
‘As the rivers go to the ocean, so do the juices and hymns go to Indra. ’samudriyab ar^avah 
Oceanic mass of water. vil,ritd(t : .Sujjply girab ; cf. 1. 11 7.1c. The word is also intended 
to be construed with nadyah. vartmabliilt : cf. vurimd in v.l and twotti^ in X.89.\. 
The plural shows extreme vastness. (3) imjyasi governs the accusative in the Upamaaa 
Vakya and the genetive in the Upameya Vakya. Parvata is the mountain-like rain- 
cloud. Its being a source of nourishment (bhojas) is often mentioned in the Rv. ; cf. 
1.05.5 ; VIII.49.2 ; 50.2 ; 88.2 etc. Sec also 1.67. Oa. nrmifasya dharmafii are the laws, 
rules, properties, etc. of heroism, c. (>ra ali cikite : is pre-eminently known as superior. 
(4) vane namasyubhili : Either tlic beading trees are meant or the forest-living sages. 
In the latter case a contrast is meant between janefu and vane, dhendm is the sustaining 
stream, either of milk (Soma mixed with milk) or of eloquent praises. For the associa- 
tion of dltend and hymns, cf.VII. 24.2c; X.I04.^. kfemena like avasd : ‘for the sake of wel- 
fare.’ {5)a6 : Cf. IV.42.6 ; Vl.18.2 ; 36.2 ; VII.20.3 ; X.27.2 ; 126.6. cd : Cf.II.12. 
6 ; IV.24.4. janebhycb are the same people as are meant hyjanesu in v.4. Indra’s bene- 
volent side is described in v.4 and the malevolent one in v.5. (6) kftnayd : cf.V.84. 

Zb. avrkdtti jyotirhfi are the benevolent luminaries namely, the Sun, the Dawn, the stars 
and the fire ; cf.X.36.3c. The reference in c is to Vala and that in d is to Vftra. sarathi 
is a charioteer, a guide, bkurnayoh kUdh : Cf. III.60,7c. (8)a : Cf.1. 176.3 ; VI.46.8. 
b : Cf.II.16.2 ; VIIL96.3. 
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(1) I t^e bhurvmi to mean a sacrificcr (from -^bhur) and compare 1.60.6 ; 119.4 ; 
166.6 etc. Further, I supply ayamsta after both pra and ava. purmfi camrifa^ are the same 
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as (an impatient) horse rocks a lovely bride on its back. He makes him 
drink the active and skilful (Soma) for the sake of a great gift, having 
turned towards himself his golden chariot yoked with horses. (2) The 
hymns which bring the Soma offerings with them and surround him, (mount 
upon him) as (rivers) which seek to win prosperity (for man) in their 
movement, (enter) into the ocean. Mount upon the lord of strength, 
who is indeed the might of the sacrifice, with your lustre, as the 
loving (Somas) mount upon a mountain. (3) In point of manly 
strength he is a great victor, without raising any dust. Like the edge 
of the rock, his might shines brightly by its sharpness, through which, in 
the wild delight (of Soma), the invincible iron (Bolt) put the wily l§us]^in 
fetters, in the midst of his followers. (4) VV'hen the divine might 
which grows great through you, clings to Indra for protection, as the sun 
clings to the Dawn, that god who drives away darkness with his bold 
strength and who shouts out for cheering up, raises the dust mightily. 
(6) VVhen you mightily spread out the unmoved region, the support (of 
the heaven), you fixed it on the farthest gates of the heaven ; you forced 
out the flood of waters when in a battle for sunlight, you killed Vptra in 
the wild joy (of Soma) and in the war-excitement. (6) You, oh Indra, 
being great, have mightily fixed the support of the heaven on the seats 
of the earth. In the wild Joy of the pressed juice you released the waters. 
You evenly cut down the jaws of Vrtra. 


as gurtayafjL nerncm-i^ali in v.2. They arc the hyeins ficrcmpanicd by draughts of Soma. 
camrisafi from cam? and i^ah, mman is an irregular present participle ol the root mm, 
aiyo nayosdm : An unusual simile ; most scholars (including Sayana) take yofd to mean 
a mare. But the word is nowhere else used in that sense. So I suggest : — As an 
impatient horse {bhunaniht to go also in the simile) sends forth, up and down the lovely 
bride {yo^d), who rides on his back in a bridal procession, so docs the worshipper send 
forth, up and down, i.^., wherever Indra might be, his hymns and offerings. For such 
an atya/\,e,, a horse in a bridal procession, zLjahyh hlhid at IV.38.t), The prayers 
and offerings, especially the former, are very often compared or identified with brides 
offered to Indra by the worshipper ; cf. among others 111.39,1-2 ; VIII. 2. 20 etc. 
c : dakfani i.e., somam ; cf.IX.6}.8 ; 62.4 ; 76. 1 etc. mche : Supply radhase ; cf.1. 139.6; 
VIII. 24.10 ; 45.24. payayate : the subject is bhurianih, Cf. pdyaya I.125^3c. hira^yayam 
undoubtedly goes with ratharn (in spile of Oldenbcrg,I.p.f0) ,but rbhvascm very likely with 
dak^am (cf. IX.80.5). (2) Supply adhi rohanti in ab. Compare VI, 34.3 for the idea. 

For see Similes of the Vamadevas, No. ]45(JBBRAS., 1938). cd is addressed to Soma. 
vidatliasya saha/i : cf. adhvarasya pemh VII. 42.1. girim na lendh : Cf.V,36.2 ; IX.36.6. (3) 
arenu mahdn : ‘great without raising the dust’ t.c., without even fighting a duel. For 
the rem raised in a duel, cf 1. 33,1 4c ; IV.17. 13^ ; 42. ; also cf.next verse and hxha^ 

dremi cyavanah. VI. 18.2. gircr bhrslih : Like the words adri and parvatay here perhaps 
giri means Vajra as is suggested by the word bhfsti ; Vajra is bhxftmat and sahasrabhx^H • 
tuj is ‘pressing fervour.’ ‘By sharpness his strength shines like the edge of the Bolt.* 
In such passages na has almost the sense of conjunction, since both the bolt and strength 
are prakrta or relevant, yena i.e., hvasd, dyaso i.e., vayafi ; cf.I.80.12 ; 52.8 ; 81.4 
etc. made i.e.ysomasya, dbhusu : either the followers of the demon are meant or those of 
Indra. ddmani ni ramayan made him stop in a bond, put him in chains. (4) tvdvxdhd : 
Nominative tvd refers to Indra. The simile in b is intended in spite of the different 
genders of the Upamana and the Upameya. Cf.51.7 above. See IX.84.2^ for the simile. 
arhari^ani is best derived from arhari and svanay arhari being onomatopoetic : ‘one who 
shouts arhari.* (5) Two sentences, with 1 subordinate and 1 chief clause in each half. 
vi tiraft is a verb as at VIII. 14.7 and X.153.3. acyutam rajas is itself the dharuxjta of the 
heaven which Indra has extended below it and above the earth, t midway between 
the heaven and the earth, so that the former may not fall on the latter ; cf.v.dab and 
V.85.2. The dtdk of the heaven are the lower ends of its gates from which the rq/as is 
suspendea ; for the atas of the heaven cf.I.l 13.14 ; III.42.6 ; IX.5.6. Aarfyd: Cf.52.2 
above and I.103.2a ; VIII.68.14. d : Cf.I.85.9</ ; II.23.18(/. (6) pd^yd (accus. dual 
from cf. pa^ch IX. 102.2. It is probably the same as the hand. Connected with 

pdl a.I. 62.6,16 X.162.3. 
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(1) I bring iny hymn tO)the<roightv, great, most praiseworthy (Indra) 
wh 0 (h <»9 abund^t riches and unfailing strength, whose, gift, which is resis^o 
less, like, (the stream) of waters over a slope, is helpful to alj creatures and’ 
is. dung open for.thcisake of their strength, (2) Everything, has yielded: 
tpyou for guidance ; the libations of the sacrificer (have flowed to you) 
like waters over a slope, when, Indra’s loving Vajra, which is golden and 
destroys ,(the foes), is wetted on the mountain as it were ! (3) Bring 

(anoflering) witha prayer at this sacrifice to this fierce and praiseworthy 
(Indra), oh; woman bright like the Dawn ! he — whose power, fame and 
Indca-like.. lustre were created for being widely heard as his, mares were 
fashioned for travelling, (4) We, who, move, about closely clinging to 
you, are yours oh Indra, praised by naany and lord of ample riches. 
For, none else than you can master our hymns, oh lover of the hymns. 
Gladly accept this speech of ours as .the people do (that of their king). 
(5) Abundant is your power, oh Indra ; we.are yours. Fulfil the desire 
of this singer, oh Maghavan. The mighty Dyau has admitted your 
pcwer.and this earth has bent before your strength. (6) You have 
battered to pieces that vast and great mountain with your bolt, oh Indra. 
wielder of the bolt. You set free the imprisoned waters to flow; surely, 
you hold all power exclusively in yourself. 


67 

(1) c: Supply urmiit after apant and compare VIIl.H.JO ; 103.11 ; IX.33.1 ; 
80.B ; 108.fi eic! durdharftn tddhas : Because none can oppose it when Inclra wrants to give ; 
cf.IV.20.7 ; ^1.9 ; VIII.14.4 etc. iavast i.c., of the worshipper, apavxlom so that no 
effo.rts are needed to claim it ; rSdhas conceived as a closed treasure. Cf.VII.27.2 (2) 
a : See below v.fierf. nimnd iva : nipma is cither instrumental singular (cf.IX.17.1 ; 
X.78.8 ; t48J{), dr accusative plural (cf.IV.17.2 ; V.51.7 ; IX,97.4{)). panale na is 
an ytttrelqS. A. big whetting stone is intended by the word parvata, sam aLita (from 
sM/^sa) : Ii^dra is often described as snarpeping his Vajra ; cf.I..')5.I ; 130.4 ; VII.104. 
19.) Vjtl.16.7 ; 76.9 ; X.153.4 j 180.2. (3) The verse is evidently addressed to the 
sacrificer’s wi<e wl)o is brightly dressed for the sacrificial festivity. In cd, na has again , 
the, sense of conjunction, as all the things are Praltrt^t, i'^avase and qyaie arc parallel and 
all the three, dfidnut noma andjiyotw, are to be construed with the former, haritah : Nom. 
plural of the fcm. Word harit ; tndrai’s hqrses are sometimes mentioned in the . feminine 
ge^it^er. Cf.Vl.47.1 9 {hdritd ) ; also cf.X.96.9 {horiflt). for ayas( {injoiitivt of.yi,) cf. IV.21 Jd, 
( 4 ; 'sag/iql from ■^sagh (secondary form of sah) to master, ksonir iva ; kforiifi is cither 
nora|na; or accusa, plural. For the former, cf. s'raiqm tat sasur ira I.116,.13f ; For kfO(d 
cirr.M.l. Wtt6 aqcusa., d would mean: — Accept this hymn as you accept your followers, 
(fi) a : cf.VIlI. 92.32r. kdmam apxqq ; Sec on 16.9 above, anu to measure oneself in 
accordance with i.e., admit superiority of. (with accu. or dative of the superior) ; cf, 
I.lfl3;8 j VlI.2|.*I , d: cf;ni.64.15a ; V.32.10c. 
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I) AtJiarvan in the RV. 

TI) AtharVan in the YV. 

III) ' Atharvan in the AV. 

IV) Atharvan in the Brahmans and Araiiyakas. 

V) Atharvan in the Upanisads. 

’VI) Atharvan in the AVcsta. 

VII) Atharvan In the Mahabh&tata. 

VIII) R'ettdspect. 

I. Atharvan in the JiV, 

I N the RV, Atharvan in singular stands for tlie name of -the seer and 
in plural as Atharvanah, for the descendants of AtharVan. The 
word Atharvan occurs fourteen times in the RV. Atharvan figures 
in the R V, as the seer, who produced Agni by rubbing the pieces of wood, 
from the lotus flower representing the heaven (RV, fi.tO'.lS). Agni 
thus born of Atharvan, knows all poetic compositions (RV'I0.21'i5). 
.After Atharvan, all sages churn Agni like Atharvan (RV 
After killing Vala, when the stalls of the cows imprisoned by 
opened by Indra for the Angirasas, Atharvan' first laid biit the'pa’ths by 
sacrifices for the rising Sun to travel. It means that ’the dcnfton' of dark- 
ness was killed and the cows representing the rays of the sun WfererfeleasOd . 
Atharvan then first offered sacrifice and cleared the path for the 
to travel. Atharvan, thus is the first sage to pcrfbrfn sacrifice (RV 
1 .83.5) . Gradually the practice of offering sacrifice developed,^ Arid 'the 
details regarding the offerings and the process of offering tame ifito 
vogue. Atharvan started the practice of offering the pleiasant juice -df 
Soma with milk (RV 9.11.2). Atharvan is identified with Agni, who 
is called Atharvan. This is just like Agni, called as Angiras. Ofiferings 
of Soma are poured in the Atharvai.ia fire (RV 8.9.7).* The Atharvans, 
along with the Navagvas, the Angirasas- and the Bhygus are the Fathers, 
who long to drink Soma (RV 10.14.6). The rites introduced by Athar- 
vans and Manu along with their prayer and praise, meet Indra, as in 
the olden days (RV 1.80.16). Thus Atharvan in the RV is already 
an ancient seer, who sings the glory of Indra. Thdra admka ■that he^is 
strong because of the firm support of Atharvan (RV 10.48.2). Natu- 
rally Atharvan must have been respDntiible for making Itidraj the' great 
gbd. The priesthood of Atharvan gradually became a tetror to deltiohs 
and non-believers in Vedic gbds; for Aghi is invok<id to bufnr Up the 
fool who ruins the truth with falsehood, in- the manner of Atharvan 
(RV 10.87.12). The Atharvans were great priests of fire and. in the 
sacrifices they were paid apprdpriateTces (daksina) . Thefking AiSvattha 
gave to the Atharvans the chariots with Side ihorses and hundred oows 
(RV 6.47.24). 


^ Th(rwoKfi»tj^ni!2i. 'SSyana-tiilKS it'tftfnsan'Hn'theAAdtakwltnlfiK.’ 
-wig takes it in theniatdnURive. ‘ Ivb4wfiiUo^*i8dfSlif«Ua. 
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Dadhyac is the son of Atharvan. He is described to have enkindled 
Agni (RV 6.16.14). He is also named as Dadhic at (RV 1.84.13). He 
and his father Atharvan were the first founders of the institution of 
‘Sacrifice. Dadhyac knew the secret doctrines of madhu and pravargya 
(the secret formula for offering the sweet Soma and the offering of milk 
in the cauldron) . Alvins knew that Indra had taught these secret doc- 
trines to Dadhyac. They prevailed upon him and after cutting his 
head, put on his trunk the head of a horse, which taught them those 
secret doctrines (RV 1.117.22,116.12). Indra cut off the head of the 
horse on the trunk of Dadhyac. Indra found the head of the horse at 
^aryandvat} With the bones of Dadhic (or with the bones of the head 
of the horse, which was joined with the trunk of Dadhic), Indra killed 
ninety-nine Vrtras (RV 1.84.13.14). Brhaddiva is another illustrious 
member of the family of Atharvan. He is the foremost of the winners 
of light. (RV 10.120.8). I le is called the great Atharvan. He spoke 
to Indra in person and praised him (RV 10.120.9). 

It seems thus that in the RV', Atharvan is the originator of the cult 
of sacrifice and that he was responsible for popularising Indra, the 
national god of the Aryans. 

II. Atharvan in the TV. 

The Madhyandina Sa'i.hifa of the Y\' (11.32.33) points out that 
Atharvan first and then his son Dadhyac enkindled Agni. The same 
Saiiihita also mentions that Atharvan is an imjtortant priest in the 
sacrifices (8.56). 'I'he Taittiriya Saihhita tells that Agni concealed 
himself from the gods, and Atharvan first saw him and churned him 
out and enkindled him on the leaf of a lotus. This Sariihita thus explains 
the reason of churning out Agni. Agni had disappeared from the gods. 
But Atharvan brought him back and employed him in the sacrificial 
functions. This perhaps suggests that the cult of fire w’as .sometime 
lost and later on revived by Atharvan (TS. 3.5.11.4; 4.1. 3.3, 5.1.4). 
The Maitrayani Sarhhita (3.1.5) and Kathaka Saihhita (19.4) elevate 
Atharvan to the status of the Prajapali. 

It may be observed here that Atharvan in the RV^ and YV' does 
not figure so prominently as Ahgiras. Even Angiras himself indivi- 
dually does not much contribute to the composition of the Vcdic hymns, 
as his descendants do. It may be that his activities were centred round 
composition of the hymns of the Atharva Veda, and propagating the 
Atharvanic religion. 

III. Atharvan in the AV. 

The word Atharvan occurs 23 times, and once as Atharvangiras 
in the AV. Sixteen times it occurs in singular. The word Atharva^a 
occurs six times in the AV' and therein only once in singular. 

Atharvan figures in the AV as a god, as a Father and as a seer. 
He is mentioned as Divine Atharvan along with Angiras as residing in 
Kala or the Eternal Time (AV 19.64.5). He is the kinsman of the 
gods, and the father of the Atharvanas (AV 7.2.1). 


* A lake or a district in Kuruksetra. Sec Vedic index, Vol, II, p. 364. At 
this place, Indra found out the head of the horse, on the trunk of A4vins. The head 
of the horse seems to have fallen at this place, after it was cut by Indra. 



ATHARVAN !N THE VEDIG AND EPIC LITERATURE )ffi 

He is one of the Pitrs or the Fathers and is mentioned along with 
the Ahgirasas, the Bhrgus and the Navagvas (AV 13.1.68). 

As a seer and priest of fire, Atharvan is the first sacrificer. He 
offered the first offering to Agni (AV 19.4.1). He filled a ladle with 
oblation to be offered to Indra (AV 18.3.54). The Atharvans sing 
loudly the prayer for Savitr in the evening (AV 6.1.1). Varu^a gave 
a dappled cow to Atharvan (AV 7.109.1). There is a dialogue be- 
tween Atharvan and Varuna, who wants to take back the gift, which 
he himself bestowed on Atharvan (AV 6.1J.2-11). Thus Atharvan 
himself being of the status of a god, had a very close association with 
the gods, such as Indra, Varuna and Savitr. 

After an appeal made by Atharvan, Varuna agreed to keep the 
cow with Atharvan. Varuna then praised Atharvan as the god, who 
gives life; to the gods and who praises him, and as a sage strenghtens 
the sages, who sings his glory (AV 5.11.10). The poet then says that 
Varuna has begotten Atharvan, the kinsman of the gods, the sire (AV 

5.11.11) . 

The present version of the AV, consisting of twenty books, in the 
^aunaka §akha, gets the name of the eponymous seer Atharvan. The 
different books of the Veda are paid homage to, at AV 19.23. The 
hymns, compo.sed by the Angirasasare also paid homage to, at AV 19.22. 
The Atharvaiigiras is the name of the AV, forming the mouth of Skaihbha.^ 
The Angirasas saw the Veda and reproduced it from his mouth;. thus 
the Veda gets the name, Atharvangirasa. This speaks of the unity 
of the families of Atharvan and Angiras, the two fire-priests of the 
ancient past, and who are regarded as the Fathers by their succeeding 
generations . Their Veda , the AV was existing along with the other vedas ; 
but was taken to be ‘unreal’. However people know it to be ‘the great 
Veda.’ Inferior people considered that the Veda was real and wor- 
shipped it (AV 10.7.21). 

Atharvan is credited with the act of perfecting the structure of man, 
fashioned by Brahman. Atharvan sewed together his head and heart 
and sent forth the purifying wind from the brain out of his head. Thus 
the human head is fashioned by Atharvan (AV 10.2.26-27)-. Atharvan 
is thus Prajapati. 

Atharvan is known for the use of herbs in treating diseases. They 
are known as the plants of Atharvan like those of the Angirasas' (A‘V 

11.4.11) . Thus Atharvan and Angiras were the medicine-men..of thdse 
times, sponsoring the use of plants for curing diseases. The plant 
ajadrngi is used by Atharvan for killing {he demons (AV 4.37. J.). Athar- 
vlan and 'Atharvapas tied on themselves the amulet of khadird. ‘With 
their association, the Angirasas broke open the fqrxtfiss of .the. 

(kAV 10.fi.20) . The Angirasas are described as the partnw or cplli^s^> 
of the Atharvanas (jAzrf). . ■ 1 / 

Atharvan is the seer of more than 200 hymns in the AV. Atharvaai 
seems to belong to the family of Anginas, as the name AtharvSi^irais 
in singular, indicates. Thus together, the Ahgirasas and Atharvan 
are responsible for 220 hymns in the AV. The Atharvans are paid 
homage to in the AV itself as the seers of the different books of the 
(AV.19.23). 


4 
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IV. Atharvan in the Brahma^ and Aranyakas 

In the Brahmana literature we find reference to the birth of Agni 
from Atharvan (Sankhayana Brahmana 22.6). The Taittiriya Brah- 
mat^a deifies Atharvan and invokes him to protect the sacrificial food 

2 3. 1.1.10,2).® The Brahmana considers also by the term Atharvan, 
e compositions of the Atharvan, as distinguished from those of the 
Afigirasas but forming together one Veda. For instance, the four 
Vedas have been assigned to the different directions. The Veda of 
the Angirasas and the Atharvan is assigned one direction, the west. 
Thus the Brahmana considers it to be one Veda (TB 3.12.9.1). The 
different Vedas serve as different mantras for laying down the bricks 
in the Agnicayana sacrifice. Among the Vedas are mentioned the 
Atharvafigirasas to represent the AV (TB 3.12.8.1-2). 

The Satapatha Brahmana refers to the story of teaching of the 
madhu and pravargya vidya by Dadhyac, the son of Atharvan, who knew 
the pure essence of sacrifice, to Aivins to make the sacrifice complete 
(SB. 14.1.1.18.25; 4.1.5.18). The SB recognises the Atharvan Veda 
as the fourth Veda. It is called the Veda of the Atharvangirasas 
(SB, 14.5.4.10). The SB also refers to the two distinct parts of the AV, 
as the veda of Atharvan and of the Angirasas. It also points out that 
Atharvan is the Veda of the Gandharvas and Angiras in the veda of 
the Apsarasas. This occurs in the context of the recitation of the 
Atharvan and Angiras texts on the third day from the release of the 
horse at the A^vamedha sacrifice (SB. 13. 4. 3.7-8). The SB makes 
the use of the magical character of the AV in the sacrificial details. 
In the Soma sacrifice, if the Soma were to meet any mishap while it is 
being taken down from the car, the sacrificer should offer an oblation 
to Atharvan ; for, the SB informs us that the sacrificer is Atharvan. 
He repels evil a^^d the sacrifice inclines towards him (SB. 12. 6. 1.18). 
The Tanqlyamahabrahmana attributes many Samans to Atharvan. 
A person desirous of securing the heavenly worlds should recite the 
brahmasSman of the Atharvans ; for, the Atharvans desirdus of secur- 
ing the heavenly world saw the Saman, and consequently reached the 
immortal world, the Svarga (TMB 8. 2. 5-6). Another Saman, which 
Atharvan saw is caturnidhana saman. The TMB explains that the 
Atharvapas deal with medicine. This Saman does the work of 
medicine (TMB.12. 9.8-10). Another Saman called atharvcaju is in 
the anuffup metre. This Saman guarantees the singers complete 
security in all affairs ; for, the alkarvana is the medicine of the gods 
(TMB16.10.9). 

It will be observed that though Atharvan is claimed to be the 
first seer to start the institution of sacrifice and kindling Agni, still in 
thc^ RV in the YV and in the Brahmai^s, not much is said about him. 
This deficiency is filled up by the treatment he meets in the AV and 
the Gk>patha Brahmana. The GB glorifies Atharvan and elevates 
him to the status of PrajSpati. Brahman was alone in the beginning. 
It thought of creation. Having created Bhfgu, it generated Atharvan 
firom the waters. Atharvan, thus bom of Brahman, had on his body 


* SSya^a considers that the southern Agni represents Atharvan, the propdhnder 
of the fourdi Veda. 
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hair, limbs and active soul, like Brahman. Brahman then asked 
Atharvan to protect the creatures. Hence he became Prajfipati. 
Brahman then caused Atharvan to practise penance. From him ten 
Atharvana sages were born. These ten sages in turn again produced 
ten descendants of Atharvan. These twenty Atharvanas are the seers 
of the twenty books of the AV. The Veda thus produced is the best 
of the Vedas and is born of penance (GB. 1.1. 5,6,9). Five supplemen- 
tary Vedas such as sarpaveda, piSdcaveda, itihasaveda, asuraveda and pur^a- 
veda, were produced from penance. These are the supplementary 
Vedas of the AV (GB 1.1.110). 

The GB describes at great length the position of the AV and the 
Brahman priest in the sacrificial system of the Brahmartas. It is of the 
opinion that the Brahman knowing the AV is absolutely essential for 
the completion and success of the sacrifice. The Brahman knowing 
the AV is called atharvdngirovid or bhrgvangirovid (GB. 1.31-2). The 
GB (1.1.14) tells that the saci'ificers who have deficiently performed 
the sacrifice, should run to the Brahman and should request him to 
make good the deficiency by performing the 3dntyudaka (pacifictory 
rite with water). This Brahman is the same as Atharvan (the priest), 
who performs the expiatory rites to remove the defects in the perfbr- 
miince of sacrifice. On doing these rites, the sacrificer escapes from 
premature death and moves freely in the worlds. Atharva^ic priest 
at the time of the sacrifice sits to the south facing east and offers oblations 
of ghee in the fire (GB.1.1.15). All these Vedas follow the AV (GB. 
1.1.39). Atharvan first started the rite of brahmaudana at the time 
of the deposition of Agni (GB. 12.15.16). Vicarin, the son of Kabandha 
Atharvana pacified Agni by means of the recitations of the hymns 
attributed to Atharvan and Angiras (GB.1.2.18). The Veda of the 
Atharvans constitutes half of the sacred knowledge and all three vedas 
constitute the other half The Veda of the Bhrgvangirasas {i.e. the 
AV) is composed by the Ahgirasas and the Atharvans. The Veda of 
the Artharvans deal with medicine, which is the immortal Brahman 
(GB.1.3.4).* The Atharvangirasas thus claimed themselves to be very 
im^runt and influential priests in the sacrificial systems. The GB. 
while giving the explanation of the word dikfd (consecration), points 
out, that a person, who is consecrated is not expected to rise up, when 
some one comes or to salute him on his arrival. For the Atharvan- 
girasas, who alone deserve the honour of being saluted, have entered 
in him. The Atharvans are those, who offer sacrifices in themselves 
(they being like Agni). The Aiigirasas do not mention their own 
names, nor of others. They speak select words (GB.1.3.19). The 
GB thus summarises that the importance of the Atharvangirasas is so 
great that without their protection the sacrifice limps like an aniin^l 
deprived of its feet. But with it, it goes to the heaven being fully equipped 
with all its parts (GB 1.4.28). The followers of Atharvan are high^ 
than those of the other three Vedas. The followers of the three VeHa« 
after their death reach the heaven, but those of the AV, reach the region 
further than the heaven, called the world of the Brahman, whiim is 
the final resort of the Atharvangirasas (GB.1.4.25). ’ 

Cf. STU ^ S f!R«: « ^1 ^ $ nptivi: 

i gb 1.3.4. 
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It will thus be seen that the GB gives common origin to Atharvan, 
9hrgu and Ahgiras. Their Veda is called after them. The place 
of the Atharvans or Atharvahgirasas in the sacrificial system is claimed 
to be very high and indispensible. The knowledge that they impart 
is half of that which is given by the other three Vedas. Thus the AV 
is equal to all the three Vedas. All sacrifices reach the Ahgirasas. 
The followers of the AV attain the world of the Brahman, which is 
superior to, and over and above the heaven, which is reached by the 
followers of the three Vedas. 'Fhc main task of the AV in the sacrifice 
is to rectify the errors in the performance of the sacrifices and offer 
expiatory rites. The main function of the Atharvanic hymns, as dis- 
tinguished from the Ahgirasa hymns is to offer medical treatment to 
the suffering patients. However this docs not appear to be their ex- 
clusive field. There is no such clear-cut distinction between the hymns 
of Atharvan and Ahgiras. The claim that the Ahgirasas are horrible 
and deal with deadly magic and that the Atharvans deal with sym- 
pathetic magic is not based on any principle. 

The Taittiriya Aranyka, while describing the metaphorical sacrifice 
of Brahman, points out that the study of the Atharvahgiras (thi; AV) 
is the same as olfering h aicy in the .sacrifice. (TA2-9). The Sahkha- 
yana Aranyaka, having given the views of ixfandavya, IMindukeya 
and Yajfiavalkya, tells that the Atman should be searched after in 
accordance* with the teaching of the Veda. This secret doctrine is 
the head, of the Vedas. This doctrine is nothing but the clean .shaven 
head of the AV (SA. 13.1 ,14.1). It thus seems that the followers of 
the AV, were distinguished from those of the other Vedas, by their clean 
shaven heads. 

V. Atharvan in the Upanisads 

In the Upanisadic period we find a considerable activity of the 
Atharvans.® Dr. Farquhar gives a list of 1 1 2 Upanisads belonging to the 
Atharvans.® However, we can say that there are 08 Atharvanic Upani- 
sads.’ The Atharvanic tradition he..s to its credit the Mundaka, f*raina 
and Mandukeya. In the Upanisads of the other Vedas too, the Atharvans 
play a very important part. The Taittiriya Upanisad (2.3) mentions 
that the Atharvangii-asas form the very basis of the knowledge of the 
Atman. The Chandogya Upanisad (3-4) describes that the Brahman 
is a beehive. The hymns of the AV are the bees in the beehive. The 
Bfhadaranyaka Upanisad (2.5) introduces the famous madhu vidyd 
of Dadhyac Athaiwan. We have seen that, this vidya along with the 
pravargyavidya arc taught to Dadhyac, the son of Atharvan, by Indra 
himself. It was then told to A.svins. The Upanisad describes the 
vidyd philosophically while the SB describes it ritually. The madhu 
vidyd of Dadhyac is the doctrine of the mutual interdependance of the 
thills in the universe, because all of them are indissolubly connected 
in and through the self. Thus Dadhyac preaches here the doctrine 
of the supreme existence of the one and the apparent existence of the 
many. At another place Kabandha Atharvana teaches the doctrines 

® See my articles in Pracyaviai, Calcutta, ‘The Atharvanic Upanisads,’ July 
1044, April 194S. 

* C3F. Outline of Religious Literature of India, p. 364. 

Cf. Atharvanic Upani?ads by N. J. Shende, ibid, p. 88. 
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oisutra and antarydmin. Air is the sutra or the thread which weaves to- 
gether the different worlds and the beings that live in them, and Atman 
is the antarydmin, the inner controller of all things in the Universe (Cha. 
UP.3.7). In the Atharvaiiic Upani?ads proper, we get an idea of the 
literary and philosophical activities of the Atharvans. Pra^na Upan- 
isad 2.8, points out that Atharvan is the pre-eminent member in the 
family of Angiras. The Culika Upanisad (10) further tells that the 
Atharvans are the best of the Bhrgus. It is thus clear that the families 
of Angiras, Atharvan and Bhrgu arc related to each other. The AV 
was preserved in 9 idkhds out of which only two are extant viz. the 
iaunaka and the paippaldda. There is one Upanisad named Tripad 
vibhutimahanarayaDa of the devadar.ii sdkhd of the AV. The Sita 
Upananisad points out that Atharvangiras Veda is the essence of the 
Vedas. The Surya Upanisad is the praise of Surya by Atharvangiras. 
In the Sandilya Upanisad Sandilya is instructed into the eightfold 
yoga as a means of securing salvation by Atharvan, who figures here as 
a teacher otyoga. On receiving instructions from Atharvan, Sandilya 
seems to have founded the Pancariitra system.*' The Atharvasiras, the 
Yogasikha, the Devi, the Oanapati and the iVIahavakya Upani?ads 
are called the Atharvasiras, the sacred knowledge of the Atharvans. 

In these various Atharvanic: Upanisads, the y\tharvana teachers 
teach the Bhdgavata Dharma in its various stages such as the worship of 
Vasudeva, Krsna, Narayana, Visnii and tJopala I'hcy also preach 
the worship of Siva and Durga in various aspects. In addition to this 
they glorified the other deities such as Ganapati, Surya and Datlatrcya. 
Thus, they first evolved the worship of the I lindu Trinity viz. Brahma, 
Visnu and Siva and they might be said to have influenced the ^vorship 
of the panedyatana, consisting of five deities, such as, Narayana, Ganesa, 
Sankara, Surya and Devi. This might be an attempt at the fusion of 
the Siva and Bhagavata forms of worship, which gave rise to the smdrta 
dharma.^ 

VVe can thus observe that the Athtirvanic teachers were prominent 
in the Upanisads (old and new). It is possible that they among other 
Brahmanas, took the lead in the philosophical matters in the Upani- 
sadic period, connected as they were with the Ksutriyas who raised a 
banner of revolt against the prevalent sacrificial religion of the 
Brahmanas. 

VI. Atharvan in the Ave4a 

Atharvan am be traced to Indo-Iranian period. In the Avesta, 
the Athravans (corresponding to the Sanskrit Atharvan) are the Zoro- 
astrian priests of Eastern Iran. Athravan is the generic name for the 
priests in the Avestan texts. Zarathushtra is called Athravan. Nature 
hails him at his birth as an Athravan.*® He is the very first and foremost 
of the Athravans.** Ahura Mazda himself takes this term to define one 
of his many names.** The class designation of the priests in the Avestan 


8 Ibid. 

» Ibid. 

10 Yasht 13.94. 

« Yasht 13.88,89. 
■s Yasht 1.12. 
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texts is persistently Athravan.*® Like the Vedic people the Avestan 
people divided their society into different professional groups and the 
Athravans formed the first of them. They were priests of fire and it 
was their special duty to tend the sacred flames in the shrines and also 
to go abroad preaching the religion of Mazda. But this specialisation 
of the priesthood by the Athravans is in the later Avesta. Zarathushtra 
does not recognise the fourfold order of the society in the Gathas. The 
Pahlavi texts use this designation for the priestly class, but also in addition 
call the Athravan as magopat or magpat, corresponding to the Greek 
form Magi or Magus. Zarathushtra uses the form derived from maga, 
‘great’.^^ Atar is the word in the Avesta for fire and Athravans are those, 
who tend fire. Moulton points out that the Athravans do not appear 
n the Gathas, and there is a hint in the Haptanghaiti Gatha, that they 
came from abroad.^” 

In the Avesta we find that the priest, who tends fire is Athravan 
and in the later Avesta the word stairds for the community of the priests, 
like the Brahmanas in the V('das. They were the foremost people in 
the society. 'I’hc Athravans were influenced bv the Magis. The 
Magi formed one of the six tribes into which Medes were divided and 
constituted their priestiv class. They wore white robes and covered 
their head with woollen cfjth. I’he disposal of the dead by the ex- 
posure to the light of the sun, the reverence for the elements of fire, 
water, and earth and tht; string-r-nt laws for bodily cleanliness, the active 
crusade against noxious creation arc some of the salient features of the 
religious practices and beliefs of the Magi, that can be gathered from 
the writings of the Cireck authoi's. All these form the cardinal tenets 
of the Vendidad and all are associated with the Athravans, who make 
up the official priesthood of the Avestan people.^’ It is possible that 
these Magis might have inherited fi'om their ancestors the sorcery or 
the magical practices. It will thus be seen that in the Avesta, the 
Athravans are known to be the priests of lire and are directly connected 
with the Atharvans, the seers of the AV'. This indicates that in the 
Indo-Iranian period, the Atharvans formed the priestly coimnunity, 
inheriting the magical jiractices among the Vedic Aryans. The Athar- 
vans at this time might have been influenced by the Magis, the members 
of another ancient priestly class, practising magic. Of all Brahmanical 
families in the R V, the Atharvans and the Kavis seem to be more closely 
coxmected with the Avest i. These* two families of the priests belong 
to the main family of Bhrgvangiras. 'Fhc ('ther priestly families in 
the Vedas seem to have been included in the name Athravan in the 
Avesta. When the Aryans came to India the religion of the Atharvans 
found scope among the Aryan community in the villages, which called 
on the Atharvanic priest to effect or remove the effect of magic and treat 
the sick with his medical knowledge. Some members of the class 

18 Cf. Dhalla, History of Zoroastrianism, p. 1 3<>. 

1* Ibid. 1 29-? 30 and Yasht 42.0. 

1® Ibid, p. 73. Also see Moulton, Magi in ERE, Vol. VIII, pp. 242-44. 

16 Cf. Early Zoroastrianism, pp, 88, 116, and Yasna 42.6. 

11 Cf, Dhalla, op. cit., p. 136. Also compare Jackson, Zoroaster, pp. 138, 141. 
The Magis also possessed the knowledge of oneiromany (divining of dreams, and astro- 
logy). See Moulton loc. cit. The word magic refers to the religion, learning and 
practices of the Magis the priests of the sect of Zoroaster; see Marett ERE. Vol. VII, 
p. 246. 
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sought the jobs of the purohita an officiating priest at the royal court. In 
the meanwhile, the Vedic Aryans developed a fullfledged system of the 
sacrifice, requiring the use of the RV, YV and SV. The Priesthood of 
the Atharvans was generally neglected as it failed to attract the attention 
of the followers of the three Vedas, who were engrossed in the pompous 
performance of the sacrifices. But the religion of sacrifice in its glorious 
days gradually included the magical practices of the Atharvans in its 
ritual. So the priestly office of the Brahman was evolved, as it was 
necessary for the priest to know the cxj>iatory rites, and the correction of 
the wrong ritualistic practices. The Atharvavedins claimed that the 
Brahman must be a Brgvangirovid (knowing the AV). Thus the follow- 
ers of the three Vedas, realising the importance the Atharvanic practices, 
incorporated the o.ffice of Brahman in their own system and recognised 
the AV as the fourth Veda.** Primarily the AV docs not pretend to help 
the sacrifices sponsored by the followers of the three vedas. All attempts 
such as those of Sayana and the Sutras, to cmj)loy the hymns of the AV 
for the sacrificial purposes are farfetched and are quite later. In fact 
the AV, aims at the simplifiaition of the types of the sacrifices such as 
savas which were equally effective and less expensive. They also preach- 
ed the symbolical sacrifices, like the hospitality shown to a guest. The 
Atharvanic priests were reformists in their tendencies, since they admitted 
and deified the Vratyas, who were outside the pale of the orthodox 
Aryans. The domestic rites gradually assumed the place of popular 
religion, when the religion of sacrifice lost its saway over the public. 
The AV specially deals with the domestic rites. The AV has alone an 
entire book devoted to the marriage rites.’® 

The Atharvans must have been included in the orthodox Brah- 
manism at the time of the composition of the white Yajurveda. For 
the black YV seems to be antagonistic to the AV. This fusion must 
have taken place after the split of the YV into the black and white. 

Thus we may say that before the Aryans came to India, the Vedic 
society had a special class of the priests called Atharvans, but when 
they settled down in India, in the gradual expansion of the religion of 
the yajZa, they lost their original position, and their place was taken 
by the Hotrs, Udgatrs and Adhvaryus.*® They regained their position 
at the time of the Brahmanas, when their magical religion was admitted 
into the orthodox Brahmanism. However they maintained their 
individuality, though there did not remain much difference between 
the orthodox Brahmanism and the Atharvanic religion. 

The Jain texts refer to the AV many times.** Generally they refer 
to the purohita, as expert in the practice of the A.V and having the know- 
ledge of the three Vedas also. Ke helps the king in all his private and 
public matters. The Buddhist writings refer to the AV alo:^ with 
the other Vedas. The Tevijjasutta condemns the Atharvanic prac- 
tices.** 


18 Cf. JnyanakoSa by Dr. S. V. Ketkar, Vol. II, p. 20/5.208. 

Cf. JnyanakoSa, supra, p. 216. 

Cf. Jnyanakoi$a, supra, p. 226. 

SI Cf. Vivagasutta, 106, Nayadhammakaha 6, 16; Bhagavai 6, 33. 
** Bloomfield, Hymns of the AV, SBE, Vol. XLII, p* ilvi. 
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Vn. Atharvan in the Mahabharata*^ 

The word Atharvan or Atharvangiras is used in the Mbh as the 
name of the seer Atharvan and as the designation of the Atharva 
Veda. An attempt is made here to consider the achievements of 
Atharvan in both of these capacities. 

The Mbh is closely connected with the AV^ The Mbh is an 
itikasa (legendary accoic.i*) of the Bharatas. In the nimisa forest, at 
the sacrificial session, lasting for twelve years, performed by the sage 
Saunaka, Suta or Sauti, by name Ugra^ravas, the recitor of the purdnas 
by profession, came and the sages attending the sacrificial session 
requested him to narrate to them ihf: samhitdoiiheitilidsaoi the Bharatas, 
which is the present Mbh, the collection of the legends of the Bharatas. 
This itihdsa was n;irrated by the kavis of the past (1.1.1-19,**). The 
itihdsa is considered by the ( Jopatha Crahmana (1.10) as the supplemen- 
tary Veda of the AV. In fact the Mbh itselfis called a Veda (1 .1.205). 
Thus the study of the legends ;ind myths teas specially preserved in the 
£dk/tds of the AV. It is pos.sibl(' that the Atharvanic priests claiming 
themseK'cs to be xhv purohitas for the c.fficiating priests of the royal families, 
might Ka.v«* been the repo.<-itori<‘s of the legends pertaining to the Brah- 
manas and the Ksatriyas or the riding families. 7’hcir influence as the 
royal ptnohitas on the kings we.s tremendous. Hence they may be 
intimately connected with the royal and the Brahmanical legends 
])reserved in the Mbh. 

The seer Atharvan is credited with chanting of the Vedas for the 
first time. He is thus not only the seer of the AV, but of all Vedas 
(6.43.30). In the Brahmana literature, as we have seen, the AV is 
recognised as the fourth Veda. The SB refers to it often. It is thus 
maintained that though the hyinns of AV were current among the 
Vedic Aryans, the collection of those hymns, received the name Athar- 
vangiras, only at the time of the Brahmanas. Till then the AV was 
not recognised as the fourth Veda, nor was the Atharvaijic priest allowed 
to participate in the sacrifices. The Mbh tells the story of the recogni- 
tion of the AV and the participation of the Atharvanic priest in the 
sacrifices. Indra killed Tri^ira.s, a son of Tvstr. Being enraged at the 
murder of his son, Tvstr offered oblations in Agni and produced a 
formidable son by name Vrtra (5.9.43). Indra killed Vrtra with 
fraud. He discharged his thunderbolt, concealed in foam and killed 
Vrtra (5.10.38). Indra thus killed Tri^iras and Vrtra, the Brahmaiias. 
As a result of the sin of killing the Brahmanas, he lost his consciousness 
and remained concealed in water (5.10.42,43). The whole world be- 
came depressed at his disappearance from the world. Nahufa was 
crowned as Indra after him. As Indra, Nahusa desired that Indr^i 
should treat him as her lord (5.11.14). She came to BrhaspatiAhgirasa^ 
t^o gave protection to her and promised to bring back Iixdra (5.1 l;2l). 
At the instance of Visnu, a horse sacrifice was offered to expiate Indifa 
of the sin of killing a Brahmapa. Yet Nahusa could not be dethroned. 


*t The references with the asterisk mark refer to the Bombay edition of the 
Mbh. and those without it refer to the critical edn. of the Mbh. published by the B.O.R.I. , 
Poona, 

The word Kavi means an intelligent person. It may also refer to the priests 
of the Iranian kings, who get a designation after them ; cf. Haug : Essays on the 
sacred Language and religion of the Parsecs, pp. 235-236. 
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Through the help of a deity called Upasruti, Indrani found out Indra 
in the stem of a lotus in a lake far north of the Himalaya mountain 
(6.l4r.9). Indra asked her to go to Nahusa in a chariot yoked by the 
sages (6.15.4:). Brhaspati olTered sacrifice to destroy Nahusa (5.15.26). 
Agni, pacified by this s.icrifice, found out Indra. Brhaspati went to 
him and praised him. At the same time Agastya cursed Nithu.sa to 
be a serpent (5.17.15). Indra, thus found out. was praised by gods, 
Gandharvas and Apsarases. Then the godly Atigiras presented him- 
self before him and worshipix;d him with the hynms from the Atharva- 
veda. Indra was jilcaseti and grantc^d a boon to Atharv'iiagiras that 
his Veda would be known after that time as the Alharvaiigiras Veda, 
and that he would get a portion of the oiferings in the sacrifice. Indra 
then worshipped Atharvahgiras a.nd allowed him to go (5.18.5-8). 

In this story, thus, we are told the following important facts, leading 
to the recognition of the AV."'’ 1) Tht* Atharva Veda is designated as the 
Atharvangiras Veda, and a portion in the sacrifice is assigned to the 
Atharvanic priests. Indra sets this example to be followed by others. 
2) The charms of the AV are recited by Ahgiras, who is the same as 
Atharvangiras or Atharvan, mentioned later on in the same con- 
text. It shows that divine Ahgiras is the family name of Atharvan, who 
is called twice in this passage as Atharvahgiras (in singular), representing 
the seer Atharvan in the family of Ahgiras. The AV calls the Ahgirasas 
as the medins, the companions or colleagues of the Atharvans (AV. 
10.6.20). Thus the difference; made; by the SB as the Ahgii'asa Veda 
and Atharvana Veda merely refers to the compositions of different 
members of one family. It docs not mean any essential difference in 
the nature of the two types of the comp()siti(n)s, viz. the Aiigirasas stand- 
ing for the hostile charms jind Atharvan standing for peaceful or bene- 
ficent charms.’^" Thus Atharvahgiras is styled as the divine Ahgiras 
who appeared before Indr.i to praise him with the charms from the AV. 
Brhaspati, the best of the Ahgirasas also plays an important part in the 
search of Indra. 3) Looking through this narratuin, we may say that 
the AV and the seer Atharvahgiras jjlaycd an important part in the 
reinstatement of Indra, who had lost his spiritual grandeur on account 
of the killing of Vrtra. Thus the credit of reviving the cult of sacrifice 
and restoring the glory of Indra goes to the AV and Atharvan. It 
may be maintained that this event refers to the compromise effected 
between the followers of the three Vedas and the Atharvavedins, by 
allowing the position of the Brahman the all-knowing priest, proficient 
in the knowledge of ihc AV in the scheme of th(; sacrifice and by recog- 
nising the AV as the Veda. This might ha»c hapjjened in the Brah- 


*5 Cf. rTcT: ^ 3Tf%Jrr: I 

siriT i 

^ 11 Mbh. S.18.5.8. 

Cf. Whitney, Atharva V^eda : Translation, p. 1031). • 
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ma^a period, since the Brahmanas and particularly the SB refers to the 
AV. The Atharvavedins claim that the revival of the sacrifice and 
the reinstatement of Indra are due to them. The Mbh prominently 
contains the glories of the AV and its seer. The Mbh thus records 
that the AV got its dignified position as the Veda and due share in the 
ritual of the sacrifice, which were denied to it due to the popular nature 
of its teaching. The prominence of the Atharvanic ideology and of the 
AV in the Mbh is noticed in the following manner. 

The influence of the AV is felt in the various narrations of the Mbh. 

(i) The rites for giving birth to a male child (puriisavana) and for 
conception : The AV (5.25; 6.11) describes the rites mentioned above. 
For securing the birth of a male child, various deities are invoked to 
deposit the seed. The woman is given a drink called garbhakara^ 
(securing impregnation), which is known by Varuna, Indra and Saras- 
vati (AV 5.26.6). In the Atharvanic charm for securing the birth of 
a male child, there is the recitation of the charms {mantras), drinking 
of some drink, eating of cooked rice (caru) or any charmed object (Kau- 
^ika 4.11). In the Mbh this charm is found to have been used in a 
number of places. The birth of Karna and of the five Pandavas is 
attributed to the charms from the AV. The story of their birth is told 
in a number ofplaces. Firstly, it is told in the Adiparvan and its improv- 
ed version is found in the Aranyakaparvan. The rite of puriisavana is 
referred to by Pandu in the Adiparvan. He is urged by the ascetics, 
staying in the region of the Gandhamadana mountain to procreate son, 
who would ensure his entrance in the heaven. Pandu was wandering 
with his two wives in that region. He tells his wife, Kunti, the story 
of Saradandayani, who becoming herself pure, offered offerings in the 
fire, lighted for the purpose of pumsavana i.e., the birth of a male 
child (1. 111. 34). Kunti in response to the request made by Pandu 
tells him that she had received some charms {mantragrdma) from the 
sage Durvasas, who was born in the family of Bhrgu (1. 113. 15). The 
charm was given to her during her virgin days (1. 104. 6).*’ In the 
Ku^dalaharanaparvan of the Aranayakaparvan, it is told that a certain 
Brahmana having bright lustre on his body, bearing beard, matted hair 
and staff came to her father Kuntibhoja. He stayed as a guest in his 
house and was treated to his satisfaction by his daughter, Kunti (3. 288. 
1. 19). At the end of the year, being pleased with her services, Durvasas 
granted her a boon by means of which any god, whomsoever she called 
would be at her disposal (3. 289. 16, 17). He then gave her the charm, 
as taught in the AV (3. 289. 20).** Kunti had some great curiosity 
regarding the use of the mantras given by Durvasas. One day she 
sipped water and recited the charm and invoked the sun, who appeared 
before her in human form. She gave birth to Karna, who secured 
from the sun the armour and the earrings (3. 291. 17). This was the first 
use of ih& mantras from the AV. On the Gandhamadana mountain, 
Kunti, desirous of getting sons offered offerings in fire and with due rite, 


cf. i 

»* Cf. i 
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muttered the charms, given by DurvSsas (1. 114. 1-3). Thus YudhiJt- 
hira, Bhima and Arjuna were born of her.** Kunti favoured Madri 
by allowing her the use of the Atharvanic charm given to her by Durvasas. 
Madri gave birth to Nakuta and Sahadeva (1. 116. 17). It is thus due 
to the charms or mantras from the AV, that the five Pandava** and Kar^a 
were born. 

The magical rite for the birth of a son is referred to in the birth of 
Aruna and Garutmat from Vinata. She observed a vow and becoming 
pure practised the rite of puinsavana (1. 27. 24). Also Bharata, the 
son of Sakuntala and Dusyanta secured a son due to the favour of the 
sage, Bharadvaja Angirasa (1. 89. 18). The birth of Vif^vamitra and 
Jamadag^i is also due to the eating of caru or cooked rice, charmed 
with the magical powers. King Gadhi gave his daughter Satyavati to 
Rcika, a Bhargava. !^cika gave to his wife and mother-in-law the 
two earns, purified with the recitation of the charms, obviously from the 
the AV. These two women exchanged the carm. As a result of this 
a Brahmana Jamadgni was born with the martial qualities and a K$atfiya 
Vi4vamitra was born with the Brahmanic qualities (13. 4. 39).* The 
story of the birth of Vainya is another instance of the power of the charms 
of the AV. Vena who was killed by the Brahmanas knowing brahman^ 
had his right hand rubbed by the sages and Vainya was produced from 
it. His officiating priest was ^ukra, who was a store of the brahman 
(12. 69. 93; 111).* At another place, while narrating the birth of 
Mandhatr, it is told that Bhrgu officiated at a sacrifice offered by king 
Sudyumna to secure a son for him. Bhi'ugu charmed water and kept it 
at night in a jar, which was kept in the sacrificial chamber. It was 
intended to be drunk by the queen of Sudyumna. But King Yuvana^va 
coming there at night from the hunting expedition, drunk it without 
knowing its consequences. As a result of this, he conceived and 
Mandhatr was born of him. It may be noted that Bhrgu employed the 
brahman [the mysterious magical power), which he secured by practising 
severe penance, in the preparation of the charmed water. This charmed 
water was intended to be drunk by the queen, who desired to have a sen. 
It seems to be the same drink, called garbhakarana referred to at AV. 
6. 26. 6. (3. 126. 19 — 23). The birth of Dhrstadyumna is also due to 
the offering in the Atharvanic fire by the priests, Yaja and Upayaja 
(1. 165. 32. 36). In the account about the birth ofjarasandha, the son 
of the king Brhadratha the lord of the Magadhas, it is told that Canda- 
kaulika, belonging to the family of Gautama Angirasa charmed a mango 
fruit and gave it the two wives of the king. The charm was intended 
to secure the birth of a son (2. 16. 29). It is interesting to note that all 
sages mentioned in the stories referred to above are the members of the 
family of Bhfgvangiras, such as Durvasas, Bharadvaja, !(tcika, Sukra 
Bhtgfu and Gautama. It cannot be a mere accident that these names 
were associated with the magical rite to secure a son. Moreover the 
AV 6. 25 referes to such a rite and drink or eating of cooked rice or 
any charmed object to secure the birth of a son. 

(ii) Draupadi refers to the practices of women to win their husbands. 
Satyabhama askes Draupadi the secret of her successful life as the wife 


*• In the version of the story in the Adi, the name of the BrShmapa who gave 
that (^harm is mentioned to the DurvSsas. In the version in the Ara^kya, he is only 
mentioned to be a BrShma^a. 
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of the Pandavas. She askes her whctlicr she used any charm, roots 
and herbs, ointment or any medicine to win the husband. Such rites 
are described in the AV and called which form the basis of 

the systematic tre.itises such as tac Kamasutra of Vatsyana (3.222.6.8 
and also A V 1). 23. 2 3, 3. 30, 6. 7 rt,2 . .3 6, 0. i»U, 0 . 1 1 , 1. 4) . 

(iii) Tlie spirits attackintj a pieg/iant woman: Agni fell in love with 
6iv3 the wife of Ahgira>’. Skainhi was !>oru of them. From his body 
many spirits and pisdcas were [inxluced. They devour the embryos 
of the pregnant women a/id cause defecc in their embryos. Their 
evil elfeO is removed Ijy olferiug rice and by the wors.hip of Skanda, 
a form ot Agni. The KW. 8.6 spc.iks of the pisdeas of various form, 
which harass the pregnant women and the charms against them. 

(iv) Chairns ag.iitist ih' serjients and serpent-bite: A charm to 
cure the poison of t lie serperus is given to KaSyapa by Prajapati (1.18. 
11). K iiiyajia in (Ik- AV is interested in the medical practices. He first 
producetl the pratisara ,un ilet for removing diseases and enemies 
(AV.8.5. II). By mee.iis ol' this Si'cret charm to cure the serpent’s 
poison, ivisyajia ri'vived a tr. e, wliich was bitten by Taksaku, the king 
of the serpents (l.d'.t.lJ). (’his vi aJiarl vi'lyiV" of Kasyapa appears to be 
the same as (he cliarm ag.imst tile poison of the serpents mentioned 
at the AV .0.1.3. (iariitm-m liie traditional .seer of the hymn is also 
Kasyajia, the son of i<.:'.f^yapa. 'Fhe Mbh also refers to the boon, 
th.'it all scrjients would lie the victims ot (j.uaitman (1.30.12). In 
the snake sacrifice [sarpasalui) of fanamejay.i, the serpents of them- 
selves fell in the lire as soon as they were invoked by the charms with 
their n.imcs. Taks.dca did not come, when he was invoked by the charms. 
So Saunaka asks whether the charms [inaittragrdma) had lost their etfect 
against Taksaka. It may b- noted that the sage Astika, who stopped 
the serpent sacrifice was a Bluxrgava (1..53.1). I’hc Mbh 1.31.5-18 
g ves the names of the serpents. The AV also mentions a number 
o serpents.'"' Airavata and I’aksaka are some of the names common 
to both. The AV 10.4 df'seribes a number of serpents. 'I'he AV 
10 .4.23 describes them as born of water and lightning. I’hc Mbh 
1.3.139 describes them as showering like clouds, urged by lightning. 
Thus both suggest their birth in the clouds and lightning. The AV 
8. i0.29 describes the visit of Viraj (the .shining spirit) as a cow to the 
serpents, d’aksaka, the son of Visala became her calf. Dhrtarastra 
Airavata milked poison from htrr.-'’^ 'I’he Mbh. speaks of Airavata as 
the king of tlnr serpents. The serpents shine on the top of the heaven 
(1.3.139-140). Arjuna married IJlupi, the daughter of the serpent 
Kauravya, born in the family of Airavata (1.206.18). The Mbh. often 
mentions the serpents and the charms against them. The Mbh. also 
mentions the pacificatory rites against the bite of scorpion or of stinging 
serpent {vrkika) by means of the charm from the AV.®* Karna calls 
Salya as a scorpion and declares that his poison like a scorpion is lost 

30 Also comp.'ire AV 10.4 ; 4.0-7 ; 8.7-10 (particularly the word — vifadufatfi). 

3^ I have treated this subject in detail in a chapter on the serpents and poisons 
in my book, ‘The Foundations of the Atharvanic religion.’ 

SJ? Cr. 1.3.139-141). 

83 a. ^ 1 

JTSlf ijiH'cT: fdf II Mbh. 8.40-33*. 
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due to the pacificatory rite from the AV, perforn^ed by him. The 
AV(10,4.9,16) refers to the vricika in the charm to cure its pofson. 

(v) Ointment: The Gandharva Angarapar^a gives Atjuna the secret 
charm to see everything. The AV also tells us about an ointment 
and a plant which enables one to see the unseen things (AV. 4.20.1d.43). 

(vi) The milkings of Viraj : The AIbh. 7.69.10.27 tells. of the 
milkings of the earth by the gods, men and other creatures. I^he 
8.10.2.6 describes almost in the same way the milkings of Viraj con- 
ceived as a cov'. AV.8.10.4 describes that Va«nya, the son, , of Pythu 
milked from Viraja agriculture and corn on which men live. The 
Mbh. 7.69.12 also refers to Vainya, who asked the earth to yield milk to 
those who want it. 

(vii) Sanjaya glorifies Kala as the creator and sustaiper of, all 
^1.1.187-190). The AV 19.53,55 glorifies Kala as the supreme creator 
in two hymns in the same manner. 

(viii) The Kriyd or wltchci«ft: The AV gives many hymns for effec- 
ting or counter-ctfecting the krtyd. Bliisma in the Santiparvan advises 
Yudhisthira that a king should always keep in his kindgdom fourfold 
physicians, such as those who . treat poison, surgery diseases and kflyds 
(12.69.59).* The AV deals with :ill these topics. Consequently the 
physicians mentioned by Bhisma arc those who are expert in the prac- 
tices of the AV. The AV speaks of kriyd, worked out by the gods 
(AV.5.14.7). The gods in the Mbh. are described to have worked 
out mdyd (krtyd) for deluding the two demons Sunda and Upasunda 
(1.201.12). The sage Gyavana produced krtyd, by offering oblations 
in Agni to kill Indra, who wanted to stop the offering given by Gyavana 
to Aivins. The lustrous sage Gyavana produced krtyd in the form of 
of a demon by name Mada-, who attacked India.®* Indra then acknow- 
ledged the rights of Asvinsto drink Soma (3.124.18-19,125.5). Gyavana 
is a Bhargava, who is the seer of eleven hymns in the AV. The charms 
from the AV are employed by the Brahmanas to cheer up ]()uryo.dhana, 
who was greatly depressed owing to the humiliation caused by his defeat 
by the Gandharvas and his subsequent release by the Pan^avas. /,The 
demons, knowing that their end was near due to impending death,, of 
Duryodhana, who was fasting unto death began an Atharyajpie rite ,in 
the vitdna fire.®® 'I’hc Brahmanas well versed in the Vedic lore pffefed 
oblations and milk in Agni with the recitation of the charms of Bfhaspati 
and U^anas, found in the AV (3.239,19-21).®“ At the end pf the rite 
krtyd presented herself before the demons, who asked her to takeDuryp- 
dhana in the nether world (3.239.22-25). It is to be noted both l^fltas- 
pati and Usanas belong to the family of the Bhrgvangiras, the authors 
of the AV. On another occasion a woman came out pf thp magical 
rite {krtyd) performed by a sage, by name Raibhya, to kill Yavakrita, the 

3* Cf. xJigflr IP I 

ii Mbh. 3 . 124 . 18 . 

85 Nilakantha explains the word vitdna agni as *one belonging to the AV and 
preserved on the nine sacred hearths/ 

.38 Cf. I 

u Mbh. 3 . 230 . 20 . 
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son of Bharadviya. The sage offered a tuft of hair from his head in 
the fire and the kflyd was effected (3.137.3). Janamejaya chose one 
Br&hmana by name SomaSravas as his purohita to avert the sinful witch- 
craft (papakftya), which was effected by Sarama, the divine bitch, 
since her son was struck by Janamejaya at the sacrifice performed by the 
latter. Soma^ravs as a purohita was competent to avert any witch- 
craft except that which was effected by Mahadeva (1.3.10-15). 

(ix) The AV (8.7.12) tells that the plants are capable of leading one 
to immortality. The Mbh tells that at the time of the churning of the 
milky ocean, there arose exudations of great trees and saps of many 
medicinal plants. This sap posses.sed inunortal strength. The gods 
ebcame immortal by drinking the sap of the medicinal plants (1.16.26). 

(x) The AV often stresses the powerful effect of the speech (vac) 
of the sages, who are the masters of the magical practices. Their speech 
brings about good or bad things. Their good words become the 
blessings and bad words the curses. The Atharvanic poet of the hymn 
1 . 18 says that by his words he destroys all diseases of the body (AV. 1.18.3); 
so his speech is powerful. There are a number of instances of such 
type. In the Mbh too we find such effect of the words of the sages. 
The sage, Srhgin curses the king Pariksit that since he had tied a dead 
serpent on the neck of his father he would ?>e bitten by a serpent, being 
urged by the power of his speech (1.37.13). 

(xi) The AV teaches that the practice of iapas leads one to the 
attainment of the mysterious power (AV.2. 19-28 ; 19.28). In the 
Mbh. also the sage Dhaumya tells Yudhis^hira to secure by means of tapes 
the miraculous power to feed the Brahmanas (3.3.11-12). A number 
of incidents can be quoted from the Mbh. to this effect. The attain- 
ment of the spiritual power and using it for some good or bad purpose 
is the special teaching of the AV. In the Mbh. Pandu explains to 
Kunti that the Brahmanas knowing the secret charms, practise severe 
penance for the sake of some personal gain (1.11.12). The serpents 
Vasuki and ^sa practise penance to secure miraculous powers ( 1 .32.2-6). 

(xii) Bfhaspatisava : The A V evolved a new technique of the symbo- 
lical sacrifices called savas. Brhaspalisava is one of the twentytwo savas 
or the Atharvanic sacrifices (AV.11.3 ; Kau^ika 62-8 ; Ke^ava 9.64-66). 
In the Mbh. Vyasa tells to the Pandavas, the various expiations for 
various sins. He further tells that a Brahmana drinking wine should 
offer the bfhaspatisava ; then he becomes fit to go to the social gatherings 
(12.16.16).*’ 

(xiii) Yajna in the AV is identified with the Brahman (AV. 19.42). 
The AV also speaks of the sacrifice in the form of Knowledge. The 
Mbh. in the Bhagvadgitaparvan speaks of such aspects of the sacrifice 
(6.26.24 ; 31.15). 

(xiv) The AV gives a charm for branding the ears of the cows 
(AV 6.141). In the Mbh. Duryodhana counts the cattles by the marks 
on the ears (3.229.5). The AV supplies the magical rite for the 
practice of branding the ears of the cattles. 


The Satapatha Brahmaoa considers that the Vajapeya sacrifice is the same 
as Bfhaspatisava. This is an attempt of the Br^maoa to identify and assimilate the 
Atharvanic practices in the orthodox Brahmanism. Sec SB. .5.2.1.19. I have treated 
ia detail the subject of the Atharvanic sacrifice in my book, ‘The foundations of the 
Atharvanic religion.' 
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(xv) The idea of the heaven is common to both the Mbh and AV. 
The Mbh. mentions the paths called the devayana (3.243.3). The Mbh. 
also mentions the various lokas or the worlds. In the gardens of the 
gods on the mountain called Meru, there is no heat, no cold, no disease, 
nor old age. Above these there are the worlds of Indra. Above these 
worlds there are the worlds of Brahman. The men there enjoy the 
company of women (3.247.8.25, and AV.4.34). The Gopatha BrUh- 
mana 1.5.24 of the AV refers to the Brahmaloka as the topmost region 
in the heaven where the Atharvahgirases go after their death. The 
AV (4.34.2) also tells that in the heaven the departed souls can enjoy 
many women, as their generative organ is net burnt by cremation fire. 

(xvi) The science of archery and the practice of the magical mis- 
siles (astravidyd) : The Dhanurveda is a subsidiary branch of the AV 
according to the tradition. In the AV wc find sufficient testimony 
to corroborate this tradition. The Atharvanic teachers such as Gautama 
Parasurama, Drona and A^vatthaman are adept in the science of archery 
and astravidyd. The astras are the magical missiles, which bring about 
mysterious effect. The word mdyd (miraculous power) is associated 
with the use of missiles (7.98.46). The word iakti (power) is also used 
to designate the astro. In a fight between Yudhisthira and Drona, 
Yudhisthira hurled a 4akti against Drona. The Sakti is described as 
having golden handle and having eight bells attached to it. It is a 
formidable missile, capable of cutting the mountain (7.106.29). The 
AV also describes the krtyd capable of miraculous power in hitting 
the enemies (AV. 10.1). The astras of the Mbh. are the same as the 
krtyas of the AV made more effective and more disastrous. The 
practice of the astras was thus hereditary in the family of the seers 
of the AV, the Bhrgvangirasas. Bharadvaja taught the astravidyd to 
Drupada and Drona (5.149.13). Of all the Brahmapa families repre- 
sented in the Vedic and epic literature the Bhrgvangirasas alone 
practised, preserved and imparted to others this knowledge. DroQa 
Angirasa was expert in the science of archery and magical missiles. 
He surprised the young Kuru princes by taking out of a well a small 
piece of wood, by means of an arrow charged with the magical qualities 
(1.122.16). Arjuna was taught all asrtas by Drona (1.125.19-20). 
Arjuna learnt the fire missile (agnyastra) from Drona, who got it from 
Agnive^ya. Agnive^ya got it from Brharadvaja, who secured it from 
his father Brhaspati. Thus such mis.siles were preserved as the traditional 
treasure in the Angiras family (1.158.26-27). In the Mahabharata 
war, both parties were equipped with the astravidyd taught to them by 
their Angiras teachers. The knowledge of missiles was secured by 
Karna from Parasurama. Karna describes it as the brahman (8.42.9). 
Para4urama taught Karna the charms, which are called Atharva^a, 
for killing the enemies.®* Thus we can say that the skill shown by the 
Kuru princes in the use of the astras on the battlefield, is the direct 
result of the knowledge which they received from their Bhfgvangiras 
teachers, the seers of the AV. The AV contains a number of charms 
for deluding and defeating the enemy. The AV (3.1-2 ; 6.65-67) 
gives the charms for deluding the enemy and making them handless. 


II Mbh. 
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It is possible that the Atharvanic charms were used for the purpose of 
the niagical missiles, as Karna directly mentions that his astravidyd 
wks called Alharvana and which was given to him by Para^urama, 
the Atharvana teacher.’'* 

(xvii) Armour (Varman) : Drona tics on the body of Duryodhana 
an armour to protect him against the arrows of Arjuna. Drona tells that 
the armour would be a wonder among the archers (7.94.33-34).* 
Drona the most learned Brahmana desired to cause surprise in the 
warriors on the hattlefielcl, muttered some charm and put the armour 
on the body of Duryodhana (7.94.3,5,39).* Drona narrating, the 
history of the cliarm and the armour, tells that they were given to Sakra 
by ^iva to kill \''rtra, whf) was the krtyd (witchcraft) of Tvastr. Indra 
then gave it to Aftgiras, who gav(“ it to Brhaspati, the master of the 
charms. From him it came to Drona (7.94.49-68).* The AV.7.118 
gives a charm for putting on die armour. 

(xviii) 'file swoi tl a.nd the axe : Not only the sciences of archery 
and the magical missiles {aslravidyd) were traditionally preserved by the 
Atharvanic sages, but the sword and axe also were first secured by 
them from the divine source. Bliisma, while giving the origin of the 
sword, tells that from Rudra it came to Bha,radvaja Arigira.sa, who 
gave it to Drona (12.1,56.6,5-81).* The axe was first given to him by 
Mahadeva, who was praised by him with his 1000 names. From him 
he got the axe and the divine missiles. It is on account of the axe that 
Para^^urarua (Rama with the axe) is so called (13.18.1 1-13).* 

(xx) The B;'.ttle rites {sdngrdmikakriyd) : The AV treats of the 
battle rites also, 'fhe purohita, who was expert in the Atharvanic 
practices, used the battle rites for securing success for his royal patron. 
The battle drum and battle chariots were charmed to possess mira- 
culous power (AV. 6.120,12,5). On the day, when Arjuna decla- 
red to kill Jay.aclratha, he mounted on a chariot, which was charmed 
by means of the battle rites to secure success.^® Yudhisthira protected 
his great army which was guarded by the sacrifices and muttering of 
magical charms (5.140.8). In fact the whole battle is identical with 
the performance of a sacrifice which has got miraculous power and 
which is rightly c.-tlled the sastra-yajda (5.139.129-57). 

(xx) The arrangement of the army {vyuhn) : The Atharvanic 
teachers possessed the knowledge of the magical wai fare, archery and 
other weapons. They also possessed the knowledge of the tactical 
arrangements of the army. In the battle with Bhisma, Dhrstadyumna 
was helped by Arjuna, who arranged the army in the form oYkraunedrum 
vyQha. This arrangement of the army was first designed by Brhaspati 
Afigirasa, who instructed it to Indra, in the fight with the demons. 
It is but natural that Drona Aiigirasa should have taught this traditional 
knowledge about the vyuhas to his pupils (6.46.39-40). 

(xxi) The assembly of Yama : The Mbh 2.8 de.scribes the 
. kings in the assembly of Yama, the god of Death. ThcAV. 3.29.1 also 
. 'sp^k^ of the assembly of Y ama , where the kings are its members. These 

Supra, 

« Cf. lit; I 

W H Mbh. 7.84.16. 
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kings charge one-sixteenth of the religious merit of every person, who 
is admitted in the realm of Yama, after his death. In tliis connection 
it may be noted that the Ehrgvangirasas, the seers of the AV, sponsored 
the worship of the f*itrs, I'hey are described as the most eminent 
Pitrs. Yudhi§thira asks Bhi§ma about the state of ancestor worship, 
when Bhrgvangirasas lived (13.91.1).* 

(xxii) The/>MroA/Ia (the officiating priest) : The Atharvanic priests 
primarily functioned as the priests in the families of the householders 
and at the court of the kings. The Gopatha Brahmana remarks that 
only those Brahmanas, who know the Bhrgvangiras Veda (the AV) 
deserve to be the purohitas. But this claim is not satisfactorily substan- 
tiated from the evidence in the other Vcdic works.^* However, it can 
be easily admitted that the knowledge of the Atharvanic practices 
was absolutely necessary for the functions of the purohita. The AV 
taught the popular religious practices, making an appeal to the lower 
strata of the society, at the same time they won the royal favours by 
making their place absolutely necessary at the royal household. His 
practice of magic and the knowledge of magical warfare made him 
indispensable for the kings. In fact some of the kings identified them- 
selves with the families of their purokilas. Siddhartha the founder of 
Buddhism is styled as Gautama and Angirasa."^* Brhaspati Ahgirasa 
stands for the Brahmanas and Indra for all the Ksatriya (AV.15. 10.4-5). 
Brhaspati is the purohita of the gods, having Indra as their lord. The 
Atharvanas, following the tradition of their illustrated ‘Father’'*® became 
the officiating priests of the Ksatriya kings. In the IVlbh. the Atharvanas 
figure as the teachers of the Kuru princes. The Mbh. often speaks of 
the necessity of having the services of an officiating priest for a king. 
Bhisma while narrating the dialogue between Aila and Ka^yapa, tells 
to Yudhisthira that a king should appoint a Brahmana well-versed in 
all charms as his purohita (the officiating priest) (12.73.1-33)*. On 
another occasion Bhisma tells to Yudhisthira the qualifications for the 
post of the purohita. He points out that the purohita must be well-versed 
in the Atharvaveda, the other vedas, kalpa and jyotisa.** But particularly 
he must be adept in the practices of the AV (13.10.38).***’ The office of 
the purohita was hereditary. The purohita used to perform in the royal 
household, the recitation of the auspiciousness of the day {puifydhavacana) 
religious rites (dharmakftya) and pacificatory sacrifices {idntikoma) 
(13.10.3-62).* The AV supplies the charms for all these functions. 
On the first day of the Mbh. war, the purohitas increased the morale 
of the people on his side by condemning the enemy and devising means 
for his destruction . By means of utterance of the charms and use of 
the medicinal herbs they performed auspicious rites (6.22.7). The AV 
gives a number of rites, which ensure success in the battle. (AV. 
7-90; 5.20.21 ; 3.1.2.), The purohita declares that the king whose 
purohita he is, is bound to be victorious for ever (AV.3.19), He is 
equipped with missiles more formidable than the vajra of Indra (AV. 
3.19.4). In addition to duties of the purohita in peace, and war,- he is 

See Bloomfield, the Atharvaveda. Introduction, p. ixviii. 

See Dictionary of Pali proper names by Malalasekara, Vol. I, p. 20 and alfo 
see the article on Gotra by R. Pick, ERE, Vol. vi, p. 353, fF. 

4^3 Cf. RV 2.24.9. ^ 

Kalpa here may stand for the dharma^ gfhya and irauta rites. 

Cf. ^ I 
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atho expected to act as an ambassador at the foreign courts. Drupada, 
on behalf of the Pandavas proposes to send a purohita to the court of the 
Kauravas. The purohita at his court is described as a highly intelligent 
person and of firm mind. His intelligence is not inferior to that of Sukra 
and Angiras (Brhaspati). Both these authorities are the members of 
the Bhrgvahgivas family (5.6.3). Tht purohita, thus occupying a unique 
position at the court of the king, can sometimes work evil also. In the 
kingdom of Ix)mapada, the king of the Ahgas, there was no rain for 
twelve years due to the vicious magical practices of his purohita 
(3.110.19 21). But the general tendency in the kings is to rule long 
oiily with the lead of his purohita (1.159.22). The Gandharva, by 
name Angara parija, tells to Arjuna that a king, who is led by his 
purohita can alone conquei- the demonic creatures, who can be con- 
quered at night. So a king should ajipoint a purohita for the benefit 
of his subjects (1.159.16 ; l.iCl.M). 

(xxiii) The greatness and glorifications of the Brahmanas : Bhipua 
glorifies the Brahmanas and points out their greatness (13.35.36).* The 
Mbh. abounds in the glorification of the Brahmanas. Vayati admits that 
if a Brahmana is enraged, he destroys even cities aiui kingdoms (1.76. 
24). Vinata advises (Jaruda her son not to kill a Brahmana (1.24. 
3.6). The AV also emphatically declares that if a Biahmana, his wife 
or his cow is tortured, even the king in that country comes to grief 
(AV. 5.18.19). 

(xxiv) Siva and Vasudeva worshi]) : While praising Siva with his 
1000 names, Tandin points ottt that Siva has the head in the form of 
the Atharvaveda. (13.17.91).* The AV also describes Skambha, 
the Highest Brahman supporting all in the same manner. 7’he Athar- 
vanic poet makes Atharvangiras Veda the mouth and the eyes of 
Skambha (AV.10.7.18; 20,34). The Mbh identifies Rudra (I§iva) 
with Kala. Rudra discharges arrows charged with the ferocious spirit 
of the Bhrgvangirasas against his enemies (8.34.51).* V\hen Siva 
attacked the three cities of the Assuras, the Athan ahgirasas guarded 
the two wheels of his chariot (8.34.44)*. Thus the AV and its seeis are 
closely’connected with the worship and glorification of Siva. Upamanyu, 
while describing the glories of Mahadeva says that the followers of the 
^Igveda praise him with the res, those of the Yujurveda offer sacrificers 
to him, those of the Samtiveda with their sdmans praise his glory; but the 
followers of the Atharvaveda praise him as the Highest Brahman, which 
is thb sam'e as the Truth and the Eternal Law (13.16.46).* Similarly the 
worShip-and the glorification of Vasudeva are sponsored by the Bhrgvan- 
^irasas, the' seers of the AV. Markandeya Bhargava describes Govinda 
as the gfeatest wonder (6.64.2). Bhrgu speaks of him as the God of all 
^‘ds, the'Pbn'ance of all penances, and'the yajfla of \\ yajHas (6.64.3).- 
I^ghRta^'aB Gautama first’ named VSsudeva as Ke^ava and gave' 
chrtbiicy' tb that namfe” 02-34-1.56^56);* 

(xxv), Atharv^ and Agni : The RV and the A Vj as we have sqeh 
tell that Atharvan first produced Agni and eniployed him in the sacrifice. 
The Mbh. in the Ara^-yakaparvan (3.207-221) dfescriEeS* the relation’ of 
Agni- with Angiras and Atharvan. Markan'deya Bhargava narrates 
this account to Yudhisthira. The sub-parvan is named as Angirasa. 
We are told that Agni being tired on account of carrying oblations to the 
gods in the sacrifice, and afraid of this exhausting task hid himself, in 
the waters. The gods searched in vain for him. He came to Atharvan 
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and requested him to do his job of carrying oblations in Thus 

raying he went elsewhere (3.212.6-9). The foh betrayed his stay in 
the waters. He again came to Atharvan, who on behalf of the geds 
repeatedly asked him to resume his duty. But he could not accede to it. 
Being exasperated, his body was withered. The fierce penance pro- 
duced by the Bhrgvahgirasas to revive Agni, made him (Agni) still 
more afraid of them, and he disappeared in the waters once more. The 
whole world, being thus devoid of Agni, approached Atharvan, who 
was worshipped by all gods and sages. Atharvan then chmrned him 
out of the ocean and made him do his job (3.262.16-19). Thus he spread 
the cult of Agni to all places, on the banks of the five rivers,. except Indus 
and along the rivers like Narmada, Godavari, Venita, Bhima, Kaveri, 
Krsna and Sona (2.212.20 ; 24). It thus seems that the ei^austion 
and withering of Agni and his disappearance refers to the decline of the 
religion of sacrifice. His approach to Atharvan indicates that Athar- 
vanic religion was spreading from the north to the south, from the land 
of the five rivers to the Deccan table-land. This is thus the spread of 
the Atharvanic religion of Agni. It is to be noted that at the crucial 
time when Agni (sacrificial religion) was lost, Atharvan and other 
members of the Bhrgvangiras family led and directed the Aryaiji religion. 

I have els(;vvhcre shown how preponderating the Atharvanic or 
Bhrgvangiras influence is seen in the 1st and 7th kdi}4<is of the Ramayann, 
which arc added later on to the main bulk of 2-6 kan^as.*^ 

It may also be noted that the present version of the Manusmrti is 
the version of Bhrgu. We can thus estimate the influence of the AV and 
the Bhrgvafigirasas in the literary and religious activities from the RV 
down to the epics. The redactions of the Mbh, the Ramayapa, the 
A V and some poi tion of the R V form the literary activity of the Athar- 
vanas, or the Bhrgvangirasas, the seers of the AV. 

VIII. Retrospect 

We have seen the po.sit ion occupied by Atharvan and the AV from 
the RV to the epics. The seers of the RV look upon the seer 
Atharvan as the institutor of the sacrifice. This sacrifice seems 
to be of the simjflest fijrm. Gradually Atharvan introduced the practice 
of offering Soma mixed with milk. Atharvan is one of the Ritfs. 
Indra, the great god of the Aryans depends on his firm support. The 
Atharvans were quite respected priests, since they (•fficiated at the sacri- 
fices of the kings, and received priestly fees. But they were not the pro- 
minent seers of the RV. In the RV we find the families of Grtsamada, 
Viiivamitra, Atri, Vamadeva, Gautama, Bharadvaja, Vasis^ha, Ka^va 
and Angirasa in the stray hymns of the 1st and 10th rrua^dalas as the 
most prominent among others. It is noteworthy that a number of 
hymns arc attributed to tlie Aiigirasas in the 1st and 10th man4alas of 
the RV, which are not composite in character like the 2-7 ma^4<ilss. 
Even in these composite mandalas, the Grtsamadas, the Bharadvajas, 
the Vamadevas belong to the family of Bhrgvangirasas. Thus among 
the seers of the RV tne descendants of the family .pf the Bhrgvangirasas 


See my paper on the authorship of the Ramlyana : Journal of the .Uolvemity 
of Bombay, Vol. XII, Part II, Sept. 1943. 
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play an important part , Atharvaii docs not figure as a seer of the hymns 
of theRV, like Bhrgu and Ahgiras, who belong to the pre-j^lgveda times. 
Their descendants, mentioned above figure prominently in the making 
of the ^gvedic religion, which consists in offering oblations in Agni. 
This was the public religion ofthc Aryans. But in the household religion 
of the AV, Angiras, Atharvan and Bhrgu figure prominently. Also 
there figure in the A V, a number ol'charrns connected with Bharadvaj'a, 
Kanva, Ka^yapa, Agastya, Vasistha and ViSvamitra. It thus appears 
that the worship of Agni which was started by Angiras, Bhrgu and 
Atharvan resulted into the two aspects of the Vedic religion, the early 
sacrifice and magic. The hymns of the AV were composed for the 
other aspect of the Vedic redigion. As regards the common seers of the 
RV and AV, we may say that the Vedic seers practised both sacrificial 
and magical religion in ihe public and private life respectively. Somt' 
members of these families gradually specialised indifferent aspects of the 
religion. In the collection of the Kgvedic hymns, those hymns, whic.h 
pertained to the sacrificial religion were collected ; while those pertain- 
ing to magic were not cared for, as their use was restricted to the private 
life of the Vedic Aryans. Some hymns of the extant AV’ are as old as 
the RV, though the majority of them bear the appearance of being late. 
The Brahinauas recogiusc it as the fourth V’^eda. The Brahmanas 
incorporated the cleuicul of magic in their religion of sacrifice. Thus 
there appear to be two groups among the Brahmanas, viz., the orthodox 
Brahmanas preaching the religion of sacrifice and the Atharvanas 
(including tlu* desceudant.s of Bhrgu tincl Aiigiras), who sponsored 
the household (grhya) religion and w'ho were not ve ry much rc.spcctcd 
by the orthodox Brahmanas. The a.bsence of the mention of the AV’ in 
the RV .seems to be due to the apparently insignificant character of the 
AV, as it was practised mainly in the villages. The kings realising 
the importance c»f th<; magical practices employed the services of the 
purohila, who knew magic. On the whole, the practice of the Atharvanic 
religion was not much favoured by the respectable people of the \ edic 
society. But as the religion of sacrifice came dow n with its glory, the 
household religion (grhya dhartm) took its place. The Atha.rvariic 
purohitas, connected as they were with the royal families, indulged in the 
philosophical discussions as the Ksatriya kings took lead in the philosc*- 
phical thoughts. This exjjlains the presence of a number ofthc philo- 
sophical hymns in the AV. On account of this association with the 
kings as their purohitas they came to know oftheir gencologicr and legends, 
more intimately than others. I'hey were also the champions of the 
cause of the Brahamanas. They magnified their power and abilities to 
maintain their position al the court of the Ksatriya kings. Their legends 
and the legends about the kings did not find real scope in the sacrificial 
religion of the Brahamanas, They were preserved in the itihasa, galhd.s 
nardsamis and popular ballads. All these found a fitting place in the 
great epics viz., the Mahabharata and the Ramayana.^^ That is why 
we find the epics, profoundly charged with the Atharvanic idealogy and 
teachings. The Mbh is an epic of growth. This growth was influenced 
by the Atharvans who belong to the family of the Bhrgvangi rasas 


Sec my paper on the. Authorship of the MahSbharata, B.O.R.I. 24. 

4* An instance of such influence can be seen also in the southern recension of the 
Mbh. (12.73) which contains a long interpolation glorifying the AV and Brhaspati. 
See Hopkins, Epic Mythology, p. 181. 
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AND CENSURE OF DHVANI AS 
REVIEWED BY ABHINAVAGUPTA 

By Dr. K. Krishnamoorthy, M.A., B.T., Ph.D., 
Basaveshvar College, Bagalkot 


A STRIKING phenomenon in the history of Sanskrit Literary Critic- 
ism is the over-abundance of compendious authors who wrote 
their treatises after the manner of 4dstrakaras and who sought 
to analyse literature and formulate rigid rules for the guidance of pro- 
fessional poets ar.d critics. Since poetry cannot be so summarily ex- 
plained in terms of so many cut-and-dried rules, a modern student 
is apt to conclude that the essential problems of literature were missed 
completely by the ancient Sanskrit theorists. But this impression 
will have to be revised when he reads the works of strikingly original 
authors like Anandavardhana arid Kuntaka, who not only show an 
awareness of these problems, but propose very satisfactory solutions 
to them. But unfortunately, the works of such brilliant and original 
literary critics who dared to differ from the established conventions 
of the day, were subjected to such neglect for centuries that most of 
them have been lost for ever. Their very merits hastened their ob- 
livion. Bhatta Nayaka’s hrdayadarpana and Bhafita Tauta’s kdvyakautuka 
are two such masterpieces of criticism whose loss to Sanskrit Poetics can 
never be made up. In the absence of the books themselves, we have 
to fall back upon stray quotations found in other texts and commentaries 
to form some idea about them. In this connection, we receive immense 
help from Abhinavagupta whose conmientaries on the dhvanydloka and the 
ndiyaidstra are so unlike the ordinary run of commentaries in Sanskrit. 
They supply us a fund of authentic information on all such matters 
instead of being merely vague or discursive. In this paper an attempt 
is made to reconstruct Bhatta Nayaka’s theory of Rasa and his censure 
of Dhvani on the basis of the quotations recorded in Abhinavagupta ’s 
dhvanydlokalocana along with his comments on them. 

There are numerous references to Bhatta Nayaka’s hrdayadaiptena 
in Mahimabhatta’s vyaktiviveka, Mahkhuka’s (Ruyyaka’s?) commentary 
thereon, Hemacandra’s kdvydnusdsana, Jayaratha’s commentary on 
alankdrasarvasva, etc., besides a number of quotations to be found in 
Abhinavagupta’s locana} According to the rdjataradginl* he lived in the 
period of Sahkaravarman (883-902 A.D.), which would imply that he was 
nearer to the time of Anandavardhana than to that of Abhinavagupta. 
He is the one critic whom Abhinavagupta mentions by name again 


^ C2f. P. V. Kane, History of Alaftkara Litertaure, pp. Ixxvii ff. 
* V. 69. 
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and again, whose suitements he quotes in full and lefutes. From 
Abhinavagupta’s frequent references to Bhatta Nayaka in his commen- 
tary on Bharata’s ndtyaidstra, it is clear th;it the hrdayadarpana contain- 
ed a constructive exposition of Bharata’s theory of Rasa and other im- 
portant topics besides a destructive criticism of the dhvany aloha:' Thai 
Bha^rtia Nayaka .was a reputed writci' is proved beyond doubt by the fact 
that even Abhinavagupta quotes many of his statements with approval,* 
and even whqn he differs from him. gives the view of Bhatta Nayaka 
in exlenso before refuting it. 

Bhatta Nayaka’s .greatest contribution to Indian poetics is his 
masterly exposition of RasapraliU. He begins by pointing out the 
inadequacy of earlier views on Rasa:' He points out that Rasa is not 
apprehended either as existin.g in another or as arising in oneself. The 
first alternative implies that Rasa already exists in some other person 
and in the process of inferring it as such, one derives aesthetic delight. 
The sccQnd altci-native presupposes that Rasa is produced for the first 
time in tJie mind of the spectator (or the reader). Before taking up 
for criticism Anandavardhana’s theory oi' Rasa-dhvani, Bhatta Nayaka 
expo.scs tile drawbacks in these two earlier views. Regarding the first 
view he points out that if the locus ol‘ Rasa liapiicns to be someone 
other than the spectator, then, tht; relationship of tlic' s])ectalor with 
Rasa would be one of .strict neutrality {tat as thy a). In other words, 
the pleasurable experience of the sj^ectator will be left unexplained 
if that experience should bo supposed to be pre-existing in another 
— either the hero or the actor. 'I’he s(;coud view that Rasa is realised 
as being produced in oneself, is shown to be equally unteiiable. For 
by reading poetry containing ibe story of Rama and bita how can 
one ever get the impression that Rasa is born in his mind lor the first 
time? \Ahat is the purpose of the poci in describing the various 
vibhdvas, anubhdias, etc. ? Is it to kindle the slfiayiblidvas in thi; hero 
or to kindle the st/idyiblidva in the reader Suicl)', the foimer alone 
must be regarded as the intention of the jioet. hiia, the lieioine of 
the poem, is a vibhdva for Rama, the hero, u.tt the reader. Supposing 
.one were to say that instead of the individual Siia, a uuiver,salised 
idea oi Kdntdtva (wife-hood) ctm seive as a vibhdva in rousing the leader’s 
instincts also, we have only to point out that even this would be imjiossible 
in poems where love lietwecn gods happens to be the theme. As a 
matter of fact, while enjoying a I(»ve-]jocm, no one nece.ssarily thinks 
of his beloved. Further, the above slatement that though Sita in 
particular cannot be a vibhdva for the reader, the idea of a beloved 
wife as universalised can act as vibhdva, implies that this univcrsalised 
aspect has close affinity to the experience of the reader. But how 
can superhuman deeds such as Rama’s bridging the ocean etc., have 
any afwity with human efforts ? Since such exploits do nut accord 
with the reader’s actual experience, he cannot say that Rama’s utsaha 
or (energy rouses his sthdyibhdva and produces Rasa in his mind. Nor 
.can he say that remembrance of Rama’s utsdha produces Rasa, though 
not Rama’s utsdha itself, since there can be no remembrance of what 


* The suggestion of Dr. K. C. Pandey that Sahrdayadarpana was asectsid work of 
Bhatta Nayaka does appear plausible. Vide, his Abhituuagupta, pp. i.29T30. 

* Vid* — Dhvanyolokalocana, p. 39, p. 87 and 91-92. ^ 

* For swie of these earlier views, see infra. 
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has never before been cognised. Even if it be held that Rama’s 
utsdha might be cognised by sabda or verbal testimony, it does not in 
any way prove that Rasa results in the reader as a result of such cogni- 
tion. Just as by directly seeing the amours of a loving couple (*.«., 
by pratyaksajddna of a ndyakamilhuna) there arises no Rasa, but jjtst its 
opposite, viz., embarrassment, so also, smrti or anubhava of Rama’s 
exploits does not produce Rasa in the reader. Moreover, if one holds 
that Rasas are produced in the reader, it would mean that actually 
misery is pjoduced in his mind by reading pathetic descriptions^ ^d 
if that were true, who would ever court misery by reading or witnessing 
tragedies and tales of woe ? Hence it follows that Rasa is cognised 
neither as having existence elsewhere nor as being literally produced 
in one’s own mind. 

Having thus set aside tlie earlier views about /2<wa-rcalKation, 
Bhatta Nayaka tni iis to a refutation of Anandavardhana’s position : — 
He finds fault wnh the latter’s suitcment that vyangya and vacya zxe. 
related to each other jtiecisely like a pot and a torch which illumines 
it {Ghatapradipa-nydya) }' An illumined object like the jar can exist 
apart from the light that illumines it. The jar is there even before 
the torch is brought . In tlu> same way one cannot say that Rxisa al- 
ready exists before it is suggested by the vibhdvas^ etc. One might say 
that though Rasa docs not pre-exist in its final form it can be taken as 
pre-existing in a latent form, {saktirupa). And it would mean that 
vaiious degrees are possible in the experience of Rasa, that Rasa differs 
from work to work in degree though not in kind. Just as the degree 
of brightness in a torch aflccts the perception of a jar, so also the degree 
of vibhdvas etc., will have to affect the experience of Rasa and just as 
the brightest light will ensure the clearest perception of the jar, so. the 
most cicboratc treatment of vibhdvas etc., alone will have to condition 
the fullest experience of Rasa. But this is not true since it contradicts 
the universal experience cf Rasa as one and indivisible. Moreover 
there would be the same diflumltit;s as in the views already examined, 
in so fir as Rasa is supposed to exist— though in a latent forrh — 
cither in someone else or in oneself. Bhatta Nayaka, therefore, concludes 
his criticism of all these views about Rasa with the pointed remark that 
Rasa is neither apprehended, nor produced, nor suggested by Kdvya\ 

Having thus cleared the field of all misconceptions, Bhatta Nayaka 
sets forth his own solution to the problem of /irtra-realisation in poetry. 
According to him words in poetry come to be invested with a peculiar 
three-fold significance— The first is Abhidhdyakatva or convehtioritfi 
denotation ; the second is Bhdvakatva or the power to univtrsalise and 
it is associated with Rasa ; and- the third is known' as Bbpjukdtva or the 
power to yield delight and it relates to the S^fde^a: If the power of 
denotation alone sufficed to explain the peculiar chthrm of pbfetr'y,' t&en 
how is the difference between idstraic maxims that. conyey.jioDCC. than 
Op e and digurcs of speech like (paronomasia)' to ^ account- 

ed for ? Mere difference in vftH or mode ofverbal and- syllabi© arrange- 
ment is not enough to account for it. Even if it were enough, the 

« For a fuller treatment of this topic, Vide-^ <f 

Dkoo^, to be published in the Journal of the Gangaitatha Jba Oriental Rdearcli Intti- 

1948. 
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reason why cacapftonous syllables (Jruti-dusta) should be eschewed 
in particular instances, will be left unexplained. Hence it is necessary 
that we should accept Bhdvakatva as a second vydpara or function for 
literary words, over and above Abkidhd or primary denotation. This 
Bhdoakatva is related to Rasa, and it serves to impersonalise or univer- 
salise the personal vibhduas etc., in the poem. It as a result of Bhdvakatva 
that all individualistic associations separating the spectator from the 
actor and the hero are unconsciously submerged. Rasa is thus bhdvita 
or released, not as existing somewhere outside or inside, but only in a 
general way, since all such discrimination is countered by the genet a- 
lising power of Bhdvakatva ; it is this idealised Rasa which is aesthetically 
enjoyed by the spectator through the third process Bhojakatva or Delect- 
ability. Bhojakalva, again, is a unique process differing from anubhava 
(cognition), smrli (remetnbraace) and pratipatti (inference). It has an 
essential three-fold influence -druti (melting), vistdra (<ipreading) and vikdsa 
(illumining) on the mind of tlic Sahrdaya. The mind is constituted 
of three gu^as viz-, Rdjas, Tamos, and Saliva. The first leads a man 
into ceaseless activity, the second encourages indolence and it is the 
third which can procure him spiritual bliss ; Brahmdnanda or spiritual 
bliss can be had only when the influence of the other two qualities is 
completely suppressed, and sattim alone is allowed to shine out. The 
power of Bhyakalvii in poetry takes the reader very near the goal of 
spiritual bliss, 'fhe active Rajas is melted and rendered powerless, 
and Tamos is allowed to spread; but by nature it cannot actively hinder 
the pure and uniilloy/*d bliss oi Sattva. It is because of the presence of 
Tamos that Kdvydnanda or aesthetic experience falls short of Brahmdnanda 
or spiritual bliss, rhus Bhojakattm is the most important function pre- 
conditioned (siddha) in litfa ature. The aesthetic delight of the Sahrdaya 
is what matters most, not instruction (vyutpatti) 

Such is Bhatita Nay<aka’s theory of Rasa quoted in full by Abhina- 
vagupta. It will be seen that this theory unlike others, is quite sound 
practically, based as u is on the essential psychological response cf the 
sahrdaya. Abhinavagupta himself realises this fact and before attemp- 
ting at a repudiation of Bhattia Nayaka’s theory, he clears the groun d 
by proceeding cautiously. He is in com]?letc agreement with Bhatf-a 
Nayaka excepting for three of his statements. Firstly, Abhinavagupta 
believes, as against Bhatta Nayaka, that Rasa is apprehended, that 
there is praliti of Rasa. Secondly, he thinks that both the functions 
of Bhdvakatva and Bhojakatva can be brought under the more Cvimpre- 
hensive function of Dhvanana. Here he takes objection to Bhat^ 
Niyaka’s terminology rather- than his theor\'. Thirdly, Abkinava- 
gupta considers Bhat>ta Nayaka’s explanation of Rasa in terms of druti, 
visULrd aftd vikdsa of Rajas etc., as inadequate. Reserving his criticism 
on these points to the end, Abhinavagupta proceeds to state the various’ 
views held about Rasa, in relation to J^dtya. 

See Dhv. Lpema, pp. 1 80-18.S. UttuAgedaya in his ooiftmentary on the. Laefirta 
suinmanses the position of Bhatta Nayaka in the follawing verse : 

s fwvneiin- 1 

«l^?*n n Dhmtyaioka , KSRI Edn., p. 79. 
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‘Writers are seen to differ even about the nature of Rasa itself 
Some Lollata and his followers) maintain that Rasa is found only 
in the hero (anukSfya) whose actions are represented on the stage. 
The sihdyi^bhdva in the hero will itself come to be termed as Rusa at a 
later stage when it is heightened by vibhauas etc. And we call it Ndtya^ 
rasa for the simple reason that it is employed in JfStya. 

Others demur to this view and state that Rasa is found only in 
Ndtya and not at all in the anukdrya. Their reasons are as follows : — 
sthdyibhduas and vyabhicdribhdvas are all propensities of the mind. Just 
as in a running current of water, new water takes tlie place of old every 
moment, these propensities also go on changing every moment. If 
there is a flood there is flood in the whole stream, not in portions of the 
current. In the same way either all the propensities are heightened simul- 
taneously or remain as they were before. One propensity vyabhi^ 

cannot heighten another propensity (say, a Sthdyibdva). By 
gradual degrees the intensity of sthdyibhdoas like vistnaya (wonder), ioka 
(grief) and khrodha (anger) slows down rather than increases. Such being 
the case, how can the sthdylbhdoa in the hero, so increase in intensity 
by the interplay of other bhdoas as to be tranrformed into Rasa? Nor 
is it possible that Rasa can exist in the anukartr or actor ; for if it exists 
in him already, why should he need the assistance of music and dance ? 
It is not even possible that Rasa can exist in the spectator (sdmdjika). 
Supposing it does arise in him, even then what guarantee is there tnat 
camatkdra or aesthetic pleasure alone is felt ? On th:: contrary, in the 
case of Karunarasa (sentiment of pathos), the spectator will have to 
suffer grief. Hence this alternative too will not do. Then again» 
the very idea of representation of the original sthdyibhdvas in the hcio 
is impossible since tliwir range is unlimited. Representation is possible 
of the sthdyibhdvas only in one of their innumerable manifestations j 
and there can never be the certainty that the particular manifestation 
represented is the one which is always constant [niyata). And by such 
a representation of one particular, perhaps unessential, aspect of 
sthdylbhdoa, what is the purpose gained ? Nothing at all, since not 
even instruction can be had by the spectator who remains neutral while 
witnessing the representation. For all the above reasons it follows 
that Rasa is a kind of delectable apprehension (dsvd^arupd pratipa*tt^ 
found only in Ndtya but bised upon the actor’s performance wherein 
sthdyibhdva, in its variable aspect (not in its constant, unchanging aspect) 
blends with vibhevas, anubhdvas and vyabhicdri^bhdvas.^ This apprehension 
is diiferent from remembrance of the her >’s happiness in the past ; it 
is delectable in itself. The basis for the apprehension of Rasa is* none 
other than the actor who is identified with the hero by the spectatOT, 
and it is the spectator that enjoys Rasa. Hen^e Rasa is apprehended 
in Ndtya alone, not in the hero. 

Some others say that just as in the case of a painted horse the very 
imitation of the real horse becomes a source of pleasure, so also' the 
very imitation by the actor (with the aid of histrionics), of the original 
sthdyibhdja in the hero, bs^comes a source of pleasurable expericnc^ 
Hence the name Rasa, which literally means ‘what is enjoyed.* And 
Rasa is enjoyed through Ndtya. 

• Still others hold that vibhdjos and anubhdvas themselves get th^ 
name of Rasa when they are successfully staged in^so far ‘as 'they get •Kh?® 

7 
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irclation with the slhdvibhdva in the spectators as conditioned by the 
vibhaoas and anubhdvas that are staged. And when they thus affect 
the particular propensities in the spectator, he experiences unique jo)'. 
Hence staging itself {Natya) should be looked upon as Rasa. 

There are also other writers who regard that the locus of Rasa is 
identical with one or another of tlie following — (1) Vibhdvas, (2) anubhdvas, 
(3) sthdyibhdvas, (-1) vyabhicdribhdvas, ({>) the blending of the above, (6) 
^e hero and (7) a conglomeration of all the above. 

Stich is the divergence of opinion amongst commentators about 
the real nature of Rasa even in the field of Ndiya. Bhr.tta Nayaka’s 
theory is set forth with reference to kd;ya or poetry in general. Abhina- 
vagupta proceeds to point out that as a matter of fact there is no differ- 
ence at all in the manifestation of Rasa between jYdtya and Kdvya. 
Just as Ndtya has got two essential aspects vi^., Lokadharmi and Ndtya- 
dharmi, Kavya also lias two corresponding aspects. Lokadharmi is the 
naturalistic aspect in acting which tries to incorporate one’s natural 
gestures in real life and wliich also allows for a variety according to 
the station of the men and women in question ; Ndtyadharml is the 
conventional element which docs not Icivc any correspondence in real 
life. It is the convimtional utilisation of music, liarmony and rhythm 
by the actors.* In lieu of Lokadharmi wc ha.vc svabhdvokti in poetry ; 
and in place of Ndtyadharmi ivc have vakrokti ; 'fhe three Gtinas viz., 
clarity, sweetness and floridity add grace to the vibhdvas etc., treated 
in poetry. Such being the case, there is no rca.son why Rasa in poetry 
should be regarded as being different from Rasa in Ndtya. Though 
Abhinavagupta. is prepared to concede fir argument’s sake that cx- 
]jerience of Rasa in poetry ma)' be dilfereal from tha.i in Ndtya inasmuch 
as the media are different, he c;annot se<; any difference so far as the 
procedure (yarani) of i2aj«-reaUsaiion is conceined. 

The .several theories about Rasa-prallti enumer;itcd above there- 
fore apply to pcctry also though they have been formulated with parti- 
cu’ar reference to Ndfya. And cf them, Abhinavagupta points out 
that only the first (viz , Lollata’s) is opeii to the criticism of Bhatta 
Nayaka that Rasa-praliti is neither sva-^ata nor para-gata. At the same 
time, he also shows how the fact of Ra.s.'t being a pratili is common to 
all the views and Bhatta Nayaka's denial of it is untenable. Abhina- 
cities a counter-instance to prove the hollowness cf tlte position 
taken up by Bhatta Nayaka. Supjiosing there is something which 
has never been apprehended at all, ;i gliosi for instance, then it cannot 
be made the subject of any discourse. But Rasa is not on the same 
footing as a ghost. It is not an apparition, but a real experience. Just 
as the genus of apprehension {pratili) can include under it several 


^ — Kdiyaprakd^asanketay p. 75 (Mysore Edn.) 

Tj Raghavan % article on Laka^Dharmi and Ndtya-Dharmi (conventions and 

idealism) of Bharata s stage» Journal of Oriental Research, Madras, Vol. .Vlrl. ' 
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species like perception, infei'ence, verbal testimony, intuition and 
spiritual perception, each differing from the other because of difference 
in the means ^upaya-vailak^anya) leading up to each, so also Rasa can 
be regarded as another species of pratlti, called by various names, such 
as carvand (relishing),- dsvddana (tasting) and bhoga (enjoyment), since 
the means leading to Rasa are quite unique. The means that go to 
manifest Rasa are vibhdvas etc., which can touch a sympathetic chord 
in the heart of the reader. 

At this point Abhinavagupta anticipates and answers a possible 
objection. If /?aja itself is a pratlti, tc speak of the pratlti of Rasa would 
be absurd. Abhinavagupta admits that this is true and yet justifies 
such usages as ‘Rasdh pratiyante' on the analogy of usages like ^odanatk 
pacati’. Cooked rice is called odana and yet loosely, people speak cf 
cooking of odana. In the same way the usage which makes it appear 
as though Rasa is an object of iipprehension, rather than apprehension 
itself sh.:)uld be regarded as a loose and rambling usage which passes 
muster, though, strictly speaking, it is incorrect. Rasa is itself an appre- 
hension. In Ndtya it is unique because it is distinct from ordinary 
inference though inference becomes a means in the apprehension of 
Rasa ; similarly, in Kdvya it is unique because it is distinct from other 
kinds of verbal knowledge though verbal knowledge does play a part 
in the apprehension of Rasa. 

Abhinavagupta next takes up for criticism Bhatta Nayaka’s state- 
ment that superhuman exploits cannot touch any sympathetic chord 
in the heart of the spectators. l ie considers that the statement of Bhatt® 
Nayaka is a very daring one {tnahai sdhasam) since it goes against the 
conclusions of Pataiijali, the a.utlior oi Toga-sutras, who says clearly 
that since desires are eternal, human propensities also which are in- 
herited from birth to birth are without a beginning and limitless.® 

Abhinavagupta then turns to a refutation of Bhaf^t^ Nayaka’s 
idea of vydpdras. He says that in poetry there is only one vydpdra which 
supervenes abhidhd and that is suggestion {dhvanana). He is not pre- 
pared to accept the two additional vydpdras postulated by Bhatt^ Nayaka. 
Abhinavagupta says that Bhojakatv.K is nothing but another name of 
Dhvanana itself. And so far as Bhdvakatva is concerned, if it means 
promotion of Rasa, that function too can be brought under the category 
of appropriate usage of Gums and Alankdras. Abhinavagupta states 
that there is nothing new in this idea to justify its being regarded as an 
independent function. But if it should mean an efficient cause of 
Rasa, Bhatta Nayaka’s own theory will be vitiated by the very defects 
he tried to avoid viz., the position that Rasa is produced. 

Further, Bhdvakatva is said to be a vydpdra of Kdvya by Bha^t^ 
Nayaka. Kdvya consists of 6abda and artha. Bha^t^ Nayaka cannot 
say that Bhdvakatva is a function either of the iabdas alone or of the 
arthas alone, since in the ignorance of either. Rasa is not enjoyed. If he 
says that it is a function of both, then it would be identical with sugges- 
tion in fact and the difference will be only in name. Abhinavagupta 
^ 


• Cf. Togasutrat, IV 9-10. 
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then proceeds to examine the implications of the word Bhatakatva in 
the light of the Mimdmsd system and proves that ultimately the vydpara 
will be dhvanana alone and nothing else. According to the Mimdmsakas, 
all vedic injunctions refer to acts of duty and the verb in the imperative 
mood denotes Bhduand. Bhduand is the force of predication which con- 
tains three aspects — SdJfiya (the end), sddhana (the instrument) and the 
itikartavyald (procedure). Applying this principle to Kdvya one might 
say that Kdya is the Bhd:iaka, sdJhya is Rasa and Itikartavyald is the incor- 
poration of appropriate Gunas and Alankdras. VVhat then is the kara^a 
(or Sadhana) ? It is nothing out vyadjakatva itself. So even accord- 
ing to the Mimdnsaka conception ol Bhdoand involving a triple aspect, 
suggestion deserves to be recognised as the instrument. Hence there 
is no necessity for regarding Bhduand as one of the Vydpdras of kdvya. 

When suggestion is recognised as a significant vydpara in Kdvya, Bhja- 
katva also will be explained and hence it is superfluous. It is not the 
term Kd.ya that brings enjoyment ; enjoyment is a unique aesthetic 
experience brought about liy a rending of the thicK blinding veil of 
massive ignorance which covers the essentially blissful sattva. And this 
extraordinary experience ciin be explained only in terms of suggestion 
which includes jtf/i within itself. Further, the manifestations of 

sattva and other Gums being endless, any attempt at a rigid explana- 
tion of them in terms of druti, vislara, etc., are bound to be inadequate. 

Finally, Abhinavagupta says that Bhatta Nayaka is wrong in 
thinking that no moral instruction is p'ossible from Kdvya. It is true 
that there is no direct instruction which takes the form — ‘one must 
behave Fke Riima’ etc., as in the case of sdstras and ilihdsa. But enjoy- 
ment of Rasa itself is the highest training which can ever be given to 
one’s imagination. 

Such is Abhinavagupta’s counter-criticism of the points raised by 
Bhat)t;a Nayaka in connection with the pr.occss of iiiwa-rcaiisation.^® 
It will be seen that there is no difl'ercnce ol’ opinion regarding the fact 
that Rasa is the most important element in poetry.” It is imly round 
the term to be given to its mode of realisation that the scholastic con- 
troversy centres. 

Besides this elaborate criticism of Bhatta Nayaka directed against 
the theory of Rasa-Dhvani in general, stray sentences of Bhatt^a Nayaka 
criticising particular statements in the Dkvanydloka are found scattered 
throughout the Locana. Thus in one passage quoted on pag’i 39,” 
Bhatta Nayaka points out that Dhvani as a vyadjand-vydpdra, though 
admitted for argument’s sake as an independent function, can consti- 
tute at best an element of poetry but not the soul of poetry. The 
soul of poetry is Rasa and a function of words cannot dislodge its status 


(y. Dhv. Locana, pp. 184-00. 

cf. 51 w ^ Op. cit., p. 39. 

Sf ^qcll U Dhv. Locana, p. 30. 

Cf. also op. cit., p. 52. 
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of being the soul. Abhinavcgupta meets the objection by taking dhvani 
in the sense of ‘what is suggested’ {dhvanyate iti) so as to apply to Rasa ; 
and he also points out that the other two ciitegories of vastu and aloMara’- 
dhvani become significant only in relation to Rasa. 

In another passage,*® Bhatta Nayaka tries to show that the first 
instance of vastu-dhvani given by Anandavardhana’* is not an instance 
of the play of suggestion, but only of the Bhaydnaka-rasa. Abhinava- 
gupta answers the objection by the witty observation that Bhat^ta 
Nayaka is unconsciously supporting Rasa dhvani in his zeal for denying 
vastu~dlivani.‘^ He also points out that the Rasa suggested is not Bhaydnaka 
but Srhgdra. 

Anandavardhar.a’s second instance of Vastudhvani^^ is also dismissed 
by Bhatta Nayaka with the comment that the so-culJed suggested idea 
is only ddbda or primarily deiv ted because of the gestures of the speaker 
aud the context.** Abhinavagupta points out that here again, Bhatta 
Nayaka is lending unconscious support to Dhvani as a separate vydpdra 
when he lefers to the aid of the context, etc.^* 

Bhatta Nayaka also seems to have urged that every sentence 
would bean instance of poetry if Dhvani were looked upon as the soul.** 
Abhinavagupta disproves it by stating that only those instances which 
are rendered beautiful by the proper adoption of Gunas and Alahkdras 
are regarded as poetry according to the D/irani-theory. 

In Kdrikd 1 . 13 , the dual number of the word ‘vyanktafy' appears to 
have been criticised by Bhatta Naya,ka as insignificant.*" Abhinava- 
gupta meets the criticism by showing thc^ special significance of the 
dual number. 


^51 I —op. 

cit., p. 68. 

’ ■* Sec Dhv. p. 62, - etc. 

>5 Cf. )% 5|cr?f «qjtr- 

i ‘^iqisfq qt'q 3521 : 51 % 1 —Dhv. 

Locana, p. 69. 

« ® Sec Dhv. p. 71, Sl'cll etc. 

Dhv. Locana, p. 72. 

’® 515^^ tTiq^Tiq qi^q^: ; ^ cnqr% 

wnq?^ 9% I — Loc. cit. 

** 5ifl i -<»p. cit.,p. 88. 

—op. cit., p. 104. 
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In the instance of arthantara-sankramiia-iacya-dkvani given in the 
Dhvanydloka^^ Bhatta Nayaka says that the beauty is due to the interjec- 
tions which bring out the excitemr nt of the speaker, and no dhvani is 
instanced.** Abhinavagupta’s reply is that at least Rasa-dhvani is instanced 
since excitement is a vyabhicdri-bhdva of vipralambha-irngdra. 

Some quotations cited by Abhinavagupta from the Hrdayadarpana 
show how Bhat-ta Nayaka fully realised the intrinsic relation between 
Rasa and Poetry and how' his theory of poetry took into account the 
peculiar processes whereby Rasa is manifested. He regards poets as 
the favourite children of the goddess of speech. She is said to shower 
her choicest gifts lovingly upon them even as the cow which yields the 
best part of her milk to the calf. In this respect Rasa in Kdvya is said 
to surpass even spiritual ecstasy. 'I'he yogins have to struggle hard 
before they can share the spiritual Bliss ; but Rasa in poetry is achieved 
by thj poets without any struggle. It would appear as though Vdk 
herself runs to them with her choicest blessings as the cow towards its 
calf.** Unless the poet himself is fully permeated with aesthetic delight 
at the beginning, Blvtita Nayaka says that he will not succeed in commu- 
nicating it through his poem.** He further demarcates the province cf 
poetry clearly from that of scripture and mythology in the following 
way : “It is the word which is exclusively important in scripture {sdstra)-, 
the meaning is more important than the word in mythology {dkhydna) ; 
but in poetry both word and meaning become less important ; it is 
the vydpdra (procedure) it.sclf which is exclusively important.” ** 

From these stray quotations alone, we cannot form an adequate 
estimate of Bhatta Nayaka. More often than not, in his zeal to make 
the statements of Bhatta Nayaka look ridicuhius, Abhinavagupta 
quotes them torn from their context, not even in full, but only in fiag- 
ments. But even these insulhcient data arc enough to show that Bhatta 
Nayaka was •more tlian a mere carping critic of tlic /-theory like 

Mahimabliatta ; he was a constructive writer who formulated a new 
theory of poetry free from tin; defects he found in the Dhvanyaloka. 
His remarks on Rasa clearly bear testimony to his sound judgment 
and as the very title of his work shows, he claimed, not perhaps unde- 
servedly, that he was holding up the niirror to the hearts of responsive 
readers. But as against tin; theory of Anandavardhana, Bhatta Nayaka’s 
theory could not long hold its own and in cour.se of time came to be 
consigned to the limbo of oblivion. 

** Sec Dhv., pp. 167-8. 

— Dhv. Locanay p. 171. 

*1515 TTrf f| i 

^T: II Dhv. Locana. p. 91. 

** If i 

— op. cit., p. 87. 

2* %IT ; — 

sis^cif^iT g ii 

Il -op. cit., p. 87. 



THE SCIENTIFIC TERMINOLOGY OF 
DR. RAGHU VIRA 

By Dr. Y. G. Lele, D.Sc. 


T he work of the Great English-Indian Dictionary undertaken by 
Dr. Ragliu Vira and his colleagues is really a colossal one. The 
idea of j)reparing a dictionary of scientific terms which will be useful 
to all the languages of India is no doubt grand ; but like an ideal which 
recedes from us as avi; make advance towards it, it is very difficult to be 
realised. The Indian languages have enormously developed, and 
though in their development they have drawn and still draw upon Sans- 
krit, the Mother of languages, the new words from the same old Sanskrit 
word or root are tinted by provincial colour and tradition. If therefore 
an attempt at a new terminology is to be made, strict adherence to the 
Sanskrit connotation and grammar must be followed. 

Dr. Raghu V'ira is conscuous of the previous attempts made in various 
Indian languages ; and though he gives them few words of condescend- 
ing praise, he ultimately, brushes them aside, as the words formed by 
th 'in, according to him, “lacked flexibilit>' iind growth.” The authors, 
he complains, had not even analysed English words into their formative 
elements. “They were no philologucs. They did not know that words 
do not stand alone, tha.t they have their relatives a.nd associates, parents 
ami derivatives, and that it is best to tackle m.any of them together.” 
We will again later on revert to this analysis of formative elements of 
word.® during the cour.se of discussion, and sho^v that such analysis with- 
out the knowledge of the meaning indicated by them is sure to land us 
in grave errors. 


Dr. Raghu Vira is also not satisfied with the existing rules of Sanskrit 
grammar. “'At the very outset,” he warns the r„adcr, “it should be 
borne in mind that no grammar not even the excellent work of Panini, 
co\'ers all the existing formations and usages. Now when the language is 
expanding .... it becomes imperative to modify and supplement the 
ancient rules.” 

Such sweeping as.sertions, though they may be useful for propa- 
ganda, will not satisfy the scientific and scrutinizing mind without factual 
substantiation. 

The fact is that Dr. Raghu Vira has not as yet given full thought to 
the formation of woids. He has therefore asked bis readers “to wait for 
some while before they get a complete account of their (of words) struc- 
ture.” 


In the Introduction (Vol. I, pt. 1) Dr. Raghu Vira gives the General 
Principles which have been followed in forming the Indian words. Of 
these jJrinciples, we think, the second one is the most important and 
ought to have been followed with strict rigour. We reproduce that 
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principle : “Words are significant. They lead you in the direction 
in which the thing or idea denoted lies ; they point to some salient feature. 
They may (‘should’ should be) even be founded on the basis of an 
exclusive characteristic.” The idea, the meaning is the life of a word 
and must be preserved. The form comes afterwards and has a second- 
ary importance. But Dr. Raghu Vira is a philologue ; to him form is 
more important of the two. 

He further (Principle 9) tells us that “...old names are assiduously 
hunted out from the vast range of .Sanskrit, Pali and Prakrit literature.” 
Is it intended to be an appeal to Patriotism ? Lucidity is also an important 
factor in forming tcrmin<dogy. A word xmless it satisfies the require- 
ments demanded by meaning and idea to be expressed, should not be 
chosen only because it is an old one of Sanskrit, Pali, or Prakrit origin. 
This is false patriotism blinding the clear vision of Science. 

Dr. S. S. Bhatnagar in his Foreword assures the reader that “This 
first volume of the Great English-Indian Dictionary covers the field of 
Inorganic chemistry. The following volume will deal with the termino- 
logy of Organic chemistry, Biochemistry and Pharmacy. A special 
volume has been projected for Physical chemistry.” But the Editor has a 
different scheme. According to him, “The Dictionary will appear in 
separate parts. Every major science will be allotted separate volume. 
The present volume (meaning Vol. I, pt.l) contains names of elements, 
their symbols, and derivatives and compounds beginning with the names 
of elements. It also contains some of the well-known prefixes, suffixes 
and abbreviations. With the help of this material, it is possible to re- 
produce almost all chemioil formulae. Verbs derived from the names of 
elements have been registered in Appendix I.” Woi*ds “Volume” and 
“Part” arc loosely used both by Dr. Bhatnagar and the Editor. The 
looseness on the part of the E liter is the more deplorable. 

Dr. Raghu Vira docs not make any distinction between “Inorganic,” 
“Organic” and “Physical” chemistry, includes organic substances in 
pt. 1 of Vol. I and believes that what material is jiresented therein is 
suffinent to help to reproduce “almost all, chemical formulae.” But 
simple words like “Acid,” “Alkali” etc. are not included in the list. 

Pt. 3 of Vol. I which is titled as “Chemical Apparatus” has 4 appen- 
dices covering 75 columns out of 117 leaving only 42 columns for the 
principal subject. “Miscellaneous” would have been a better title for 
the part, as the appendices with each other as well as with the main 
chapter have absolutely no connection whatsoever. 

This is about the general scheme, or better want of scheme, of the 
Dictionary. We now come to the matter given therein which may for 
the purpose of review be divided into the followhig 4 heads. Of the 
proposed Dictionary pts. 1 & 3 of Vol. I, and Rasayan Praveshika 
(by Prof. Sadhu Ram) based on the terminology of the Dictionary is the 
only available material fur the present for judging the merits of the new 
terminology. 

(I) Names of Elements. 

(II) Scientific Matter. 

(III) Word Formation. 

(IV) IncoiTCCt Use of Sanskrit Words. 
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(1) . Names of. Elements 

i>r, Raghil Vira divides 92 element? into, l! .classes aOd ;a^j[l^s 
different principles for naming elements of these different cIa?iSes. ‘ ^ 

For the Class 1 he uses names that “are in use in India since anicient 
times. What is meant by “ancient ” is not clear. If age is the only 
taste ft'r'Tzr is older than and has on that score better claiihl-' If 
usage in the old Hindu Chemistry is to be accepted should i;-eplace 
and’^JT, frj and Though ^ and occur in 

(*Trff writers of Hindu Chemistry prefer qir arid ^0*1. 

3?q^ is rarely used for iron, s'lf is the name for it etc.). 

The same case with riqqi is commonly used. sntTr and tTVI??! 

are , never used as names of elements. They are sulphides of <anti> 
mony and arsenic respectively. There are five varieties of. 

q=gT3rJTFf^ sfr;:! ^ 3«i3fn i 

SbrirTi tfsrcfiqf^ ^ insvji 

^flfF«!»T5rtf5T I ' 

According to P. C. Ray (History of Hindu Chemistry ,1902, Vol. I. 
footnotes on pp. 29, 30, 66). ^r;T and are all stibniie — 

sulphide of antimony. Metallurgy (flTfTm^r) of antimony was also 
known in ancient times. gives the following process : 

Fa-rt fsa^TriJT IRovjH 

^5rii*i5(Tiq i 

^ 4 vrRf>7JIR IR • < u 

The author of as quoted by P. C. Ray (ibid. p. 66) 

takes instead of ^ q rr; otherwise the process is the ssme. 

Here we get the correct word for antimony qr5Tf»T which is used by V. G. 
Desai in “The Ancient Chemistry of India” (p. 10). Wc wonder how 
the learned Eiitor of the Dictionary missed it. 

Re : ?nT^r it is one of the names of tRT'fJET^T which is realgar 
Edited by P. C. Ray, Index p. 62). To quote again 

eT«r sTf^Fn^^u — 

^f»riTFqr fi=q "f q;F5?F ^ T^rJiF^w i 
^TFra^T fqn?«rr ^ ^qwijfF invsvil 

ri5r**f^r5iT or ?nnfW occurs as ^ ^ 

further quotes from r*TTfJTTqir the metallurgical process for 
arsenic (gJF.'f^^trBTqTFqJFt^q) . but as is we do not believe 

that our fbretathers were successful in getting metalic arsenic. 

^he words and assigne-d to Antimony and Arsenic are 
berefore totally incorrect. . 

s 
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The old word which is usually used for Tin in the litera- 

ture is changed to and is given to Tellurium. Evety school boy 
knows that the suffix cr does not alter the meaning of the original word. ^ 
and «ni^ are the same. Same is the case with (Manganese) 
and ^> 1 % (Nickel). Such changes which are arbitrary having no 
sanction of grammar and which arc likely to create confusion should 
not be tolerated 

It would be tedious to examine all the Classes in detail; we therefore 
deal with some glaring instances. 

^^5 is Potassium as “it oxidizes rapidly in air and is hence kept 
under kerosene or other hydrocarbon liquid.” This property of Potas- 
sium is equally shared by Sodium which however is called It 

should be noted also in this connection that is a transitive verb; 
is intransitive and would have been the correct root for deriving the word. 

Why should Sodium be called ? Is it because it gives ^ 
(alkali) ? But that is not the property of Sodium alone. As a matter of 
fact all metals give on oxidation bases which differ in strength according 
to the nature of the metal. 

qqis-rr and arc old and familiar names for Potassium Carbo- 

nate and Sodium Carbonate and should have been taken advantage of. 

The specific gravity of Osmium is 22-48 and that of Iridium 22.4. 
They are gqig (^j^ heavy) and (qq^ dense). The difference of 

0.08 in the specific gravity is too small to be used as a basis for naming 
elements. 

Dr. Raghu Vira has discarded proper names i.e,, names of countries 
and persons, which are used to derive nc,mcs for new elements. Etiquette 
and good sense however demand their retention. Mme. Curie during 
her researches on radio-active elements discovered a new element which 
she dedicated to her motherland and named Polonium after Poland. 
Should we not respect her sentiments and accept the name given by her ? 
There are about 24 such names (Nos. 19, 20, 24, 41, 42, 44, 46, 48, 60, 
52, 53, 64, 66. 66, 57, 69, <53, 60, 74, 76, 77, 84, 86, 87 of the Dictionary) 
which should be retained as they are chosen by tlieir discoverers, 

(2) Scientific Matter 

Dr. Raghu Vira tries to find out Indian equivalents to English units 
of weights and measures, “The starting point is yava (qq) which is 
no more and no less than a grain. 1 SOyavas make one tola. The present 
day Indian Government or Railway Seer is 80 tolas, one tola being exactly 
180 grains.” The statement that 180 yavas make one tola is doubtful. 
At the end of the consolidated series of weights and measures Dr. 
Raghu Vira quotes s>j];j>jTgqf of vrrgf^f^rT on 3TTi^?5r. We quote 
the following lines from the same authority. 

'IS gr%; i 

dloggrfrlF 

tii^f m 5iF?f(?n5rir ii 
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In tabular form : 

V si^f; = 1 f 5^ 

V ^ = <1 sw 

V sifsr =1 3Tigr^ 

< 8TI5« = ^ ^01 

^ 1 (^VTr, w) 

~ ^ ’Sf-'y 

* V r= ^ ^[5 

It should be noted that these are cubic measures (sR4RRi RTf). The 
measures for weights are given in verses 85-87 in the same section of 
3TJR^l?r. They arc 

41cTf *TRr4qi5iq*i i 

^ ^q:s 4y q^ q5^=qp?(JI. i 

f«%?ci?3dcq^ IK Ml 
3551 %qin qagclllf »TI^: ^Tfil^l.'cy^SaST: I 

airi%dr ^ 5 : ^(cR^r 3in^^: ikv*!! 

In tabular form : 

'A gsrr = <i afRfliq 

’I \ 3Ti5i5Tiq = *1 q^q, ^55f 

V f,q = n qc5 

^00 q« = ’i 3551 

5551 = n 

1 « *TR ~ 1 ^TtI^cT — a cart load. 

This does not however give us the relation of ?rer and We have 

to go to for that purpose. 

qs ^151 q^ i%iyi 3^5 ^q ^ I 

q^5l: 5iqq: ^ q»j|d?l: I 

qqSlfdcl: llXMl 
SI5rr ^qRqi3^i%q5*iiq«: i 
wqr jrqqj ^ 

gif^qRqsi 5I»i*3 qii^f^^*! i 

gqfq 3 s w qft^udtT; iis'mi 

qqWr qJSJ I P. G. Ray, Ed. 1910, pp. 150, 151.) 

j 

♦ Ed. (1894) gives < ’^fl == ^ Wlf. 
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In tabular form i 





1 

fesTl 



s= 





s=: 


?3r 


131 

y-g 





SS 





= 


3311 


3311 


n 




= 



c 

tiisr 


•i 

qs 

\\ 

qa 

=. 

> 

g*T 

^0 0 0 


= 


»11T 


The above 4 verses of have been practically ad verbetum 

taken up in ( — ST^iT^r 7'PRr'ntTr^ «r- It appears 

therefore that this system of weights was for a long time taken as 
standard by the Hindu Chemists. If this be so, one tola is 432 yavas and 
not 180 yavas as Dr. Raghu Vira takes it. Even taking it to be 180 yavas 
or grains and 2.5 tolas equal to one ounce, 460 grains or yavas make one 
ounce. But if we convert the three different ounces to grains or yavas 
from the data given in columns 49, 60 and 61 of pt. 3 of VoJ. I, in no 
case we get an ounce equal to 460 grains (yavas). The results are 
given in the following table. 




Dr. Raghu Vira’s 

Col. 

Col. 

Col. 



Ounce 

49 

60 

51 

Grains 

• • 

450 

437.6 

480 

480 


Such inaccuracy will never be tolerated in the scientific world. To 
translate English units of weights by Indian ones is unscientific and 
therefore futile. A yava cannot be a grain. Weights and measures are 
peculiarities of each country and to keep that peculiarity and distinction 
they should be called by their native names. 

Now few stray examples of incorrect scientific information. 

Col. 16 of Vol. I, pt. 1. 

Aurine is supposed on philological ground to be derived frem 
Aurum (Gold ?fi^) and is therefore named This aurine is also 

given as equal to Rosclic acid. As a matter of fact aurine is not a gold 
compound and is not rosolic acid. Their chemical formulae are given 
below : 

Aurine G 19 H 14 O 3 

Rosolic Acid C 20 H 16 O 3 : 

Col. 17 of the same part. 

Az, Azo are 3 T 3 r. It is a short form of French Azote for 

nitrogen, On this ground Azelaic acid is This acid 

however does not contain nitrogen, its chemical formula being 
C 00 H(CH 2 ) 7 COOH. In chemistry books the name of the acid is 
written as azelaic acid, not as az-elaic acid as 0 r. Raghu Vira writes. 
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The name of aao compounds whi^ contain the peculiar grouping of 
Nitrogen atoi^ ( — ^N : N — ) are written with a dash between azo and the 
other part of the name, as for example : 

Azo-benzene 

Azo-carmine 

Azo-naphthelene 

Azo-phenylene 

It should also be noted that the simple word 3?^ is not sufficient to 
give out that peculiar grouping of nitrogen atoms. 

Azo-benzene is CeHsN :NC(jH6 and 

Azelaic acid 3 ti^) is COOH (CH2)7COOH 

in both these names (even taking the name for azelaic 

acid to be correct) aiir does not give any idea of their chemical formulae. 

The philologist has completely failed here. 

Again the words like arsine, stibine, phosphine are vm't, and 
respectively on their similarity of ending in -ine with chlorine, 
bromine, iodine which are 5t:isflr and 

But chlorine, bromine and iodine are elements and their molecules 
are di-atomic. They are represented by Cl 2, Br2, I2 respectively. 
Arsine, Stibine, Phosphine are however, compounds having the following 
formulae. 

Arsine AsHs 

Stibine SbHs 

Phosphine PH 3 

Not the visual similarity, but the similarity of meaning should be the 
guiding principle in forming new words. 

Col. 16 of the same part. 

Arsonium is derived from / 4 rsenic and Ammonium and is therefore 
named ^115. Similarly 

Stibonium at^r ?it5 

Phosphonium m3 


The derivation is hopelessly incorrect. Arsonium is not a compound of 
arsenic and ammonium ; neither is it a metal as is indicated by the end- 
ing sng. Arsine, stibine and phosphine combine with acids and form 
salts similar to those of ammonium. 


NH* + HGl 

ammom’a Hydrcchlo- 
ric acid 

AsHs + HGl 

arsine 

SbHs + HGl 

sdbine 

PHs + HGl 

phosphine 


« NH4GI 

anunonium chloride 

= ASH4GI 

arsonium chloride 

« SbH4Gl 

stibonium chloride 

« PH4GI 

phosphonium chloride 
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Arsohium and similar other words are formed only in imitation of ammo* 
nium without any indication of ammonium content therein. The end 
?!T5 of iTTclTf and other words is misguiding and incorrect. 

(3) Word Formation 

During the course of the above discussion we have shown how a 
blind philologist having no regard for scientific meaning and significance 
commits serious blunders. A few more examples of word formations 
which do not require any deep knowledge of chemistry will now be given. 
Among the general principles of word formation, which he has followed. 
Dr. Raghu Vira mentions “minute analysis of the formative elements of 
a word” to be the important one, and descr-bes his process as follows ; 
“The prefix is translated by a prefix, the base or root by a base or root, 
the suffix by a suffix, the assemblage presenting an organic whole.” 

(1) Rubber Cork 
Rubber 
Cork 

Rubber Cork 

Neither ?Pr nor have the significance and association of 
Rubber and Cork respectively. The assemblage also presents 
an ugly combination. The same may be said of ftT’fT 
(Stop cock). 7'he order of the formative elements of the word 
i-e., and frvn is changed. 

(2) Meter — the standard of length is msT and that word is used 
without exception for meter wherever it occurs. Thermometer 
is therefore ?TT<TJrrJT. But meter in thermometer is different 
from meter — the standard of length. Here it means an instru- 
ment for measuring. Dr. Raghu Vira has no regard for invisible 
meaning of a word ; he looks only to the apparent and visual 
form of the word and thinks that a word he has created is flexible 
enough to give all shades of meaning. He has no need of old 
Sanskrit grammar which is able to give any appropriate word. 
Poor Panini ! ho had not this hat trick ! His grammar must 
surely be modified to satisfy the present needs ! 

Barometer is 1 

But Dr. Raghu Vira forgets that vrr^ is already booked for 
weight and that barometer is not an instrument to measure 
weight. It is an instrument to measure pressure. To translate 
baro — by and be satisfied is a sheer mistake. 

(3) Chlorine, though derived from Greek Chloros — ^pale green, is 
called by Dr. Raghu Vira vflrsft as “It is used as a powerful 
bleaching agent.” Chlor or Chloro is therefore — 

We wonder how Dr. Raghu Vira will name chlorophyll*— 
colouring matter of green parts of plants. We could not find 
that word in the parts of the Dictionary so far published. 

(4) Meta originally means “change” as in meta-genesis, ifieta* 
morphosis, meta-morphic. 
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To Dr. Raghu Vira it is We have still to wait for the 
equivalents of these words ; they are under formation. 

(6) Cata is 

Hydrolysis is 
Catalysis would be 

Wc do not know whether would be the equivalent of 
catalysis which means “Effect produced by a substance that 
without undergoing change itself aids a chemical change in 
other bodies.” 

(4) Incorrect Use of Sanskrit Words 

We have great regard for Dr. Raglm Vira’s Sanskrit scholarship 
and philology ; still we cannot follow the relation of Ortho to 
German Kohle, English coal to Sanskrit German Wasser, English 
water to Sanskrit 

Many of the Sanskrit words which he uses have not been used in 
correct Sanskrit sense also. 

(1) is more or less a philosophical term. To use it to “matter” 
of the physical sciences is to deprive it of its philosophical and 
metaphysical associations. 

(2) is used for volume (space) which is incorrect. It is however 
used in the correct sense in the following sentence 

“Sisr 51^55 5513^ rTf qRI 

25K sriqm” %. iv) 

(3) is “fickle,” not “liquid.” 

(4) BT3; is “dense,” not “solid.” 

(5) The change of temperature is translated by 

is “change” no doubt, but in the sense of “transformation.” 
The word is used in this correct sense in 

“tifT (5t. a. t 'a) 

(6) Experiment is sfilFr and not ^q<r8fr 

(7) is “upright,” “straightforward,” and not “normal.” Normal 
should be 

(8) jsr means “collection,” “heap,” and cannot be used for Mass 
which is j[52T3rTcT or 

’ (9) does not bring out all the meaning of gravitational force. 

now very common in Marathi is the correct Word. 
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(10) The correct meaning of « ‘‘raising expectation” and 

not ‘‘specific.” Marathi word is a better term. 

(11) is “purification,” — ^not “filtration.” 

(12) 3TT^T^ is “fermentation” — not “distillation.” 

(13) is used for conductor. Dr. Raghu Vira should have 

remembered the well-known shampooer of Rud should 

have avoided the word. 

(14) is not an happy choice for “concentration.” 

(16) Spout is affe or • 

(16) Dairy Thermometer is t ( s >^ rTT'TJTR 

ijoif is nearer to Jisq should be the word 

(qsjjr ni5rr 

We do not want to expand the list. We however cannot avoid the 
temptation of giving an instance of Dr. Raghu Vira’s wanton way of 
writing Sanskrit which matches well with his wanton use of Sanskrit 
words. 


II (^. H. 2. \») 

None would tolerate such writing of Sanskrit. 

An idea of having an English-Indian Dictionary which will satisfy the 
needs of all provinces of India is, as we have remarked in the beginning 
a grand one ; its execution will no doubt be a national asset. Still one 
should not forget its limitations and should not make any false claims on 
its behalf. Dr. S. S. Bhatnagar writes in his Foreword that “The Great 
English-Indian Dictionary is an instrument of education which will be 
of immense assistance to the spread of scientific knowledge in the country.” 
We beg to differ from the learned Doctor. In spite of the agreed opinion 
of educationists all over India we do not believe that “the major obstacle 
in the spread of the knowledge of modem sciences in the country is the 
absence of appropriate terminology of technical terms.” The medium 
of instructiori, of explanation, of lucidation, facilities to have acquaintance 
and use of scientific instruments and machinery, and possibilities of verify- 
ing the' scientific truths that are given in the text books are mainly res- 
ponsible for the spread of scientific knowledge. Mere words will not help 
much.^ “Raman” and “effect” are very simple words, but Raman 
Effect is not so simple to grasp as the sum of these two words even though 
they may be expressed in Sanskrit or any provincial language of India. 
Even accepting these limitations, the Dictionary must be thoroughly 
revised both in Planning and Terminology before it can attain the claim 
which it nQw assumes.. , . . 



Dr. JOHNSON AND INDIA 

By S. Krishnamurti, 

Professor of English, 

Di A. V. College, Skolapur 

E nglish writers from the time of Alfred to the present day have 
displayed an abiding interest in India and the East, cither 
through casual allusions and oriental imagery employed by them, 
or, even more explicitly, by their use of Indian or Oriental themes, 
characters and background. Though Dr. Johnson’s works do not 
abound in such allusions or themes, his name must be added to the list 
ofthose great Englislimen who felt the lute of the East, especially ofindia. 

The legend that Johnson was a Londoner who thought London was 
the only place worth living in has grown up partly because of some of 
Johnson’s sayings and partly because of Macaulay’s famous exaggera- 
tion.* True. Dr. Johnson’s ta.lk abounded in such sayings as: “A man 
who is tired of London is tired of life” and “The full tide of human exist- 
ence is in Charing Cross.” But few Englishmen have had Jt>hnson’s cu- 
riosity which made nim visit various localities; few have had the Doctor’s 
intellectual tliir.st for knowledge about peoples and places. As Dr. 
Birkbeck Hill* says, ‘Johnson had no contempt for foreign travel.” He 
had all the qualities that go to make one an eager traveller — ‘‘curiosity, 
hardihood, courage and patience” beyond any other man of letters of 
his time.® When his thoughts turned to the world outside England his 
curiosity and his passion for knowledge were aroused. But his actual 
travels were limited in his early years by w'ant of money and, after the 
pension, by his physical weakness. Johnson was read> to travel when 
his health permitted and when he had travelling companions whose 
spirit of inquiry and enterprise equalled his. Dr. Hill’s impressive list 
of Dr. Johnson’s absences from London and visits to various places such 
as Oxford (1755 and later), Harwich (1763), Streatham (1765), “the 
Western islands of Scotland” (1773), Wales (1774) and France (1775) 
shows that Dr. Johnson travelled more frequently than is imagined. 
In his Journey to the Western Islands Dr. Johnson wrote : “All travel has its 
advantages. If the passenger visits better countries, he may learn to 
improve his own, and if fortune carries him to worse, he may learn to 
iittjoy it.”* Obviously it was love of travel and also love of knowlc.dge 
which caused Johnson to visit places outside London so frequently. 

Dr. Johnson’s curiosity about India was unbounded. In his letter 
to WaanOn .Hastings,® written on 30th March, 1774, Dr. Johnson said : 

1 Macaulay’s hiterary Essays, 1923, page 245. “Of foreign travel and of history 
he spoke with the fierce and boisterous contempt of ignorance.” 

* Boswell’s Life of Johnson, edited by Hill- Powell, Vol. 3, page 450. 

® Roscoe : Aspects of Dr. Johnson, page 120. 

*» Johnson’s to the Western Islands, 1924, page 36. 

® Bosvyell's Life of Johnson, Hill-Powell, Vol. 4, pages 68 to 69. 
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“I have no question to ask ; not that I want curiosity after either 
the ancient or present state of regions, in which have been seen all the 
power and splendc»ur of wide-cxK ncl( cl empire ; and which as by some 
grant of natural superiority, supply the rest of the world with almost all 
that pride desires and luxury enjc^ys. But my knowledge of them is too 
scanty to furnish me with ijn.per topics of enquiry; I can cmly wish 
for information ; a.nd hope, that a mind comprehensive like ycurs will 
find leisure, amidst the ca.res of your impc^rtant station, to enquire into 
many subjects of which the Eur<-pean world cither thinks not at all, 
or thinks with deficient intelligence and uncertain conjecture. I shall 
hope, that he who once intended to increase the learning of his country 
by the introduction of the Persian language, will examine nicely the 
traditions and histories of the Ivast ; that he will survey the wonders of 
its ancient edifices, and trace the vestiges c.f its ruined cities ; and that 
at his return, we shall kiuiw the arts and opinions of a race of men, 
from whom very little has been hitherto derived. 

There arc arts of manufa.cture jiractised in the countries in 

which you preside, whidi .are yet very imperfectly kncAvn here, either 
to artificers or philosojihcrs. Of the natural prc-ductions, .anima'.e and 
inanimate, we yet h;ivc so little intelligence, that our books are filled, 
I fear, with conjcclirres about things which an Indi n peasant knows by 
his senses. 

Many of those things my first wish is to see ; my second to know by 
such accounts as a man like you wdll be able to give . . . 

Johnson's friendship with Hastings, which was to last through all 
the vicissitudes of Ha.slings’ life a.nd of which this letter is an initial 
record, was established in the year 1760 when Hastings had returned 
to London after service in India for sc-mc years. The friendship was 
founded on their mutual interest in the P(‘rsian language, an interest 
which ga.ve H.istings the idea < f csta.blishing a chair for Persian at 
Oxford to promote its study in England.”® The India Oifce Reco.ds 
of 1801 report Hastings’ statement to the Dircctois: “The late Dr. 
Johnson promised il it took place (the establishment of the Chair) to 
frame a code of regulations for the conduct of it.’” 

To an Indian student of English Literature it is exciting to know 
that Johnson contemplated a journey to .India as early as 1756 in the 
company of the fam<)us East Indian merchant-adventurer and civil ser- 
vant Joseph Fowke. The story may be told in johnson’s words as reported 
^ l^sweU.— “Friday 5, April 1776. ‘I lately received a letter ffopti 
the East Indies, from a gentleman whom I formerly-kntw very, .well ; 
he had returned from the country with a handsome fortune, .... and lost 
all he had .... He resolved to go out again to the East-Indies; and make 
nis lortune anew. He got a considerable. appointmer.; and 1 had some 
intention of accompanying him. Had I thoi^ht then as I do now, I 
should^ have gone ; but at that time I had objectibr^ to*^quitting ' Ehg- 
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This friend with whom Johnson proposed to migrate to India was 
Joseph B'owke who first c:'me to India in 1736 as a “writer” and remained 
here filling various efikes till 1752 Mhtn he resigned his jost ol tlie 
Councillor of B'ort bt. (jcorge, ^^adras and letuined tej England with a 
modest fortune. He squancleied it seen ; it was then that Joseph 
Fowke became acquainted with Johnson and, as Powell conjectuies, 
it may have been in 1756 that Bowke was contemplating return to India 
on securing “a consideri.ble appointment” theie. 

But it is difficult to date precisely this proposed migration of Johnson 
to India. The following additk-nal passage inmi Boswell’s Journal, sup- 
pressed from the Life, shows that it must have been alter tire Dictionary 
was completed (1754). 

“Boswell : T am glad you did not go. W'e should not Iiav'e had the 
Dictionary.’^ Johnson ; ‘Yes. You w'ould. Ihis was about the year 
1746’.” 1 he mention of 1746 is an error as the Dictionary was published 
in 1754 only. Boswell made a note in \\\% journal that the date ‘1746’ 
given by Johnson was wrong, and he must “get more fioni him (J(hnscn) 
about this oriental stheme.” Johnson’s mother was alive in 1766 and 
it may have been his affection for her that detained him in England. 
Fowke himscll appeals to have declined the aj pc/intnunt for it was not 
till 1770 that he was permitted to rctuin to India. 

So ended the proposed migration ol Johnson to India. How one 
wishes it had tr.kcn place and J(,hns< n had staged in India for some time 
to give us, perhaps, a Journey to the Bail Indies ! lo Jo] risen, India and 
the East Indies were identical and he mca.nt India whtn he used the 
expression, ‘East Indies.’ It is dfmbll'ul, hc»w(vcr, whether Johnson 
would have enjoyed a voyage to India. As Sir J< hn B'ortescue observes,’® 
“Voyages to distant lands, sue h as to India round the Cape of Good Hope, 
were a more serious niatiei', thenigh the Er.st India Company’s ships were 
famous for excellence. 1 he passage ra.iely te-ok ie.ss tha.n six months and, 
if anything went wiong, might be j K.longed for two or ihr< e months more. 
Robert Clive was nine months at sea when he first sailed to India as a 
youth and had outgrown all (4' his clothes btfore he reached Calcutta.” 
Johnson’s dislike of the sea was intense. He told Bosw'ell “A ship 
is worse than a jail. 'Ihere is, in a jail, better air, better company, 
better convenicncy of every kind ; and a ship has the additional dis- 
advantage of being in danger.” 

But India seems to have continued to fascinate Dr. Johnson, for, 
whenever favourable circumstances arose, a visit to India crossed John- 
son’s mind as one of the adventmes he might undertake. In 1776 the 
Thrales had just received a sum ol ,{,14,000. Ihtn Dr. Johnson wrote 
thus to Mrs. Ihrale : 

“If I had money enough, what would I do ? Perhaps, if you and 
naster did not hold me, 1 might go to Cairo, and down the Red Sea to 
Bengal, and take a ramble in India. Would this be better than building 


9 Life, edited by Hill-Powcll, Vol. 3, paje 471. 

Turbcrvillc : Johnson's Engknd, Vol. I, page 77. 
U Life, edited by Hill-Powell, Vol. 2, page 438. 
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and planting ? It would surely give more variety to the eye, and more 
amplitude to the mind.”^* 

“According to ^^r. 'I'yers he once offered to attend another friend 
to India.”'* 

'I'he reason which jjromptcdJc.hnson to think of migrating to India 
in 1756 will remain hidden in the region of speculation and conjecture. 
But it is necessary to suggest that J(/hnson would not have thought of 
this step as a m<^ans of amassing wealth. According to Boswell’s Life of 
Johnson, Johnson dined at Air. Strahan’s cn Sunday, October 10, 1779 
and “tin; conversation tuinccl on the picvailing practice cl going to the 
East Indies in cpicst of wealth.” Johnson : “A man had better have 
ten thousand jiounds at the end ol ten years passed in England, than 
twenty thon.sand pounds at the end of ten years passed in India, because 
you must (omjiute what you give for money ; and a man who has 
lived ten years in India, has given up ttn years of social comfort 
and all tho.se advantages which arise from living in England.” Perhaps 
it was se: i ( h of hont'st employment (and not mere wealth) combined 
with intellectual curiosity that made Johnson think of migrating to India, 
f>jr it must !)(' remenibeud that even in 1756, befoie the pension was 
granted, but, after the Dictionary had been publishr d, Johnson was never 
above want. 

Johnson's interest in India continued unabated, lor some of his 
friends migniied to India, accepting various appeintments under the 
East India Company. VNarren Hastings, Sir William Jones, Sir Robert 
Chambers and Air. Joseph I'owke were some of these Iritnds ol Johnson 
in India. Sir V\'illiam Jones was elected member of the Literary Club 
in 1773 and Iv was described at the time ol his election at the Club as 
“the elegant author of the Persian Grammar' In the imagim.ry College 
which Johnson's Club should set up in St. Andiews, J(/ncs was to be the 
Professor ol Oriental Learning and Chambers'^' the Proft ssor ol the Laws 
of England. Sir VVilliam Jones had a distinguished career in India as a 
Judge from 1783 to 1794, the year of his death. In 1771 Jones who was 
then in England published hia “Grammar (/f the Persian Language” 
and a copy of this book was sent by Dr. Johnson to Hastings in India 
with a Icttei- .sent through Robert Chambers in March 1774. (See supra) . 

A new era was opening in the relations between England and India. 
A new type of Englishmen was now sent by the Company as its chief 
servants in India. Scholars and gentlemen such as Hastings, Chambers, 
Sir VVilliam Jones and Wilkins who came out to India as Civil servants 
became the ambassadors of India’s literature and religion in England. 
In eirccting this closer bond between the two countries it is pleasant to 
think that Dr. Johnson rendered some service, for he was the president. 


** B. Hill. Letters of Samuel Johnson. Letter No. 692. 

1* Life, edited by Hill-Powcll, Vol. 3, page 468. 

Quoted by R. M. Hewitt in ‘Harmonious Janes,’ Essays and Studies, Vol. 28 
for 1942, page 47. 

Chambers is the subject of an article by the author in The Modern tLonguaie 
Rwirio for 1948. ^ 
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as it w ere , o f this band of scholars . The enthusiasm of this 1 itcrary group 
for oriental religion and scholarship and languages may be regarded m 
an early seed oi Romanticism sown in the field of English literature 'in 
the eighteenth century. 

The three letters Johnson wrote to Warren Hastings in India arc 
given by Boswell in his Life of jfohnson^^ and form a record of a long and 
happy friendship between a distinguished man of letters and a distin- 
guished administrator. Johnson was charmed by Hastings and spoke of 
him with gre'^t warmth. Johnson’s first letter to Hastings was wiitttn 
on March 30, 1774, to introduce to Hastings Robert Chambers, a member 
of the Club and the Vinerian Prolessor oi Law at Oxlord, who canie to 
India in 1774 as a Judge of the Supreme Court at Calcutu,. With this 
letter a copy of Jones’ Persian Grammar was sent to Hastings by johnsen. 
The second letter was written by Johnsen on 20tn December 1774 and 
therein Johnson recommended to Hastings’ patronage the son of his 
friend Dr. Lawrence, one Chauncey Lawrence, who was employed in tfic 
Company’s service in India. Johnson’s third letter of March, 1781 was 
written to Hastings to solicit his patronage for a translation of Ariosto, 
that was then undertaken by Johnson’s friend, “Auditor” Hoole, then a 
clerk of the East India House and “its literi.ry light.” Hastings himself 
was essentially a man of letters rather than a man of action. How 
highly Johnson valued Hastings’ friendship is shown by fchnson’s refusal 
to prepare Joseph Fowke’s narrative for the press. When the latter, 
who was then in India and opposed Warren Hastings in the trial of Nanda 
Kumar, sent his papers to Johnson in 1776, Johnson refused to help his 
friend Fowke as he lived “in a reciprocation of civilities” with Warien 
Hastings.^* Hastings cherished Johnson’s friendship cqui.liy and placed 
the three letters he received from Johnsen at the disposal of Boswell for 
publication in the Life. I'hese three letters, as Boswell says, “form a 
grand group in the biographical picture” of Johnson. 

Johnson’s opinions on the Government of India are bound to raise 
a laugh now ; but it should be remembered that corruption was then 
widespread even among the highest of the Company’s servants in India 
and that Johnson himself was an advocate of political subordination of 
the people to the ruler. The following opinion that Johnson expressed 
on the Government of India must have been the result of these views of 
his. Perhaps Johnson’s personal feeling towards Hastings, his friend, 
also made Johnson anxious to support Hastings’ measures. The 
following opinions ofjohnson were expressed in the course of a conversa- 
tion about the accusations against Hastings. 

“Monday, April 28, 1783 We talked of the accusation against a 

gentleman for supposed delinquencies in India. Johnson: ‘What found- 
ation there is for accusation I know not, but they will not get at him. 
Where bad actions are committed at so great a distance, a delinquent can 
obscure the evidence till the scent becomes cold ; there is a cloud between, 
which cannot be penetrated ; therefore all distant power is bad. I am 


»• Boswell’s Life ofjohnson : Hill-Powell, Vol. IV, pages 68 to 71. . 
, IT Boswell’s Life qf Johnson : Hill-Powell, Vol. Ill, pages 20 to 22. ’ ; 
B. HiU : Letters of Johnson. No. 495. 
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clear that the best plan for the Government of India is a despotic govern* 
our ; for if he be a good man, it is evidently the best goveinrient ; 
and supposing him to be a bad man, it is better to have one plunderer 
than many. A governour whose power is checked, lets others plunder, 
that he himself may be allowed to plunder ; but if he be despotic, he 
secs that the more he lets others plunder, the less there will be for 
himself, so he restrains them ; and though he himself plunders, the 
country is a gainer, compared with being plundered by numbers 

The advocacy of benevolent despotism as a method of governing 
subject nations is out of date; but it must be remembered that in John- 
son’s days, the East Indian J^abobs who flocked to London flaunting their 
wealth had given rise to ugly reports about the conduct ol the Com- 
pany’s servants in India and there was an intense agitation for the reform 
of the terms of the Charter granted to tlic Company. Very little about 
India was known to the EitgJishmen ol those days and Johnson’s sympathy 
for the Indians is evident in his desire to save them I'rom becoming victims 
of large scale plundering by unscrupulous advcntuiois Ifcm the A/Vest. 
Indeed Dr. Johnson anticipated the argument of Burke about eivil 
servants in India and realised that the amount oi power put into 
the hands of ofiicers beyond the reach of criticism was dangerous.*® 
The ostentation of the ‘Nabobs’ had roused the disgust oi’ Englishmen 
and Johnson’s opinion was the opinion of the intelligent Englishmen of 
his tirne about India. 

Johnson’s views on the caste system in India are oased on imperfect 
acquaintance with the problem. On Saturday April 7, 1781, Johnson 
and Boswell dined at Mr. Hcole’s, with Governor Bourthicr (Governor 
of Madras from 1767 lo 1770) and Captain Orme, both of whom had 
been long in the East Indies. In these Indian surroundings, the subject 
of caste was discuissed. 

“Johnson defended the oriental regulation of different caste:; men, 
which was objected to as totally destructive of the hopes of rising in 
society by personal merit. He showed that there was a principle in it 
sufficiently plausible by analogy. “V\’c see (said he) in metals that 
there are difirerent species ; and so likewise in animals, though one 
species may not differ very widely from another, as in the species of dogs 
— the cur, the spaniel, the mastiff. Ihe Bramins are the mastiffs of 
mankind.”** 

On another occasion, when Johnson dined at Mr. 1 homas Davies’s 
(April 6, 1776), the question arose “whether the judges who went to 
India might with propriety engage in trade.” Johnson warmly 
maintained that they might.** 

“For why, (he urged) should not judges get riches, as well as those who 
deserve them less ?” I (Boswell) said, they should have sufficient salaries 
and have. nothing to take off their attention from the affairs of the public. 


*9 Boswell’s Life oj Johnson : Hill-Powell, Vol. 4, page 213. 
99 Robert Sencourt ; India and English literature, page 206. 

Boswell’s Life of Johnson, Hill-Powell, Vol. 4, page 88. 

9* Boswell's Life oJ Johnson, Hill-Powell, Vol. 2, page 343- 
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Johnson: “No judge, Sir, can give his whole attention to his o£Bce; and 
it is very proper that he should employ what time he has to himself, for 
his own advantage, in the most profitable manner.” “Then, Sir, (said 
Davies), he may become an insurer; and when he is going to the bench, 
he may be stopped, — ‘Your Lordship cannot go yet : here is a bunch 
of invoices : several ships are about to sail’.” Johnson: “Sir, you may 
as well say a Judge should not have a house ; for they may come and 
tell hirn, ‘Your Lordship’s house is on fire and so, instead of minding 
the business of his Court, he is to be occupied in getting the engine with 
the greatest speed. There is no end of this. Every Judge who has land, 
trades to a certain extent in cattle; and in the land itself, undoubtedly. 

A Judge may be a farmer; but he is not to geld his own pigs No, Sir; 

there is no profession to which a man gives a very great proportion of his 
time. It is wonderful, when a calculation is made, how little the mind 
is actually employed in the discharge of any profession. No man would 
be a Judge, upon the condition of being obliged to be totally a Judge. 
The best employed lawyer has his mind at work, but for a small portion 
of his time : a great deal of his occupation is purely mechanical.”*® 

Johnson’s views upon Judges’ right to private employment are 
based on sound commonsense and have been the accepted basis of 
legal administration in India. 

As the years advanced Johnson’s intellectual curiosity about India 
lost its original vigour. In the last year of Johnson’s life Burke sent 
Johnson his speech upon the affairs of India, a volume of above a hund- 
red pages closely printed. Writing to Dr. Taylor on this on 24th 
January, 1784, Johnson said : 

“I will look into it ; but my thoughts now seldom travel to great 
distances.”**^ 

Such was the origin, growth and decline of Johnson’s interest in 
India, an interest characterised by the masculine commonsenscj love of 
justice and sympathy for the oppressed, that were some of the essential 
features of the Doctor’s character. 




*8 Boswell’s Life of Johnson, Hill-Powdl, Vol. 2, page 343. 

• »*> Johnson’s Letters, (ed. by Hill) Letter No. 928. Quoted by Hill in his 
edition of Boswell’s Life of Johnson, Vol. 4, 260. 
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[Continued from p. 96 of Vcl. XVI, Part 2 (Arts No. 22)1 

CHAPTER IX 

Qiieer Notions about Ahimsa and Himsa 

\Ardraka and the opponents of Mahatnra, Hastitdpasa-vdda, Samsdra- 
mocaka-mata, and misapprehennons about ahimsa.} 

C ^HIMANLAL Amulakh Sanghavi in his article 

published in Mahavira Jaina Vidyalaya Commemoration Volume'^ says : — 

(1) Ardrakumara was the son of Nebuchadnezzar who beeame 
the emperor of Babylon in 604 B.C. and was the grandson of Nabo- 
polshar. (2) Nebuchadnezzar got rebuilt the temple of Neminatha as 
..Qpuld. be inferred from a copper-plate of Prabhasnat^’.na deciphered 
’1by Dr. Prannath. (3) Ardranagara is same as the poit Erdiu. With- 
out confirming or criticizing these views I proceed to note the discus- 
sions Ardrakumara had with some of the opponents of Lord Mahavira. 

Xrdraka and the opponents of Mahdvlra. — From the Nijjutti [v. 190 
and 198) of SSyagada (fl, VI) we learn that Ajja Addaa (Arya Ardraka) 
comes across (i) Gosala, (ii) a bhikkhu (a Bauddha monk), (iii) 
Bambhaval, (iv) Tidandi and (v) Hatthitavasas (Hastitapasas) who 
find fault with the views of Mahavira, and that this Addaa refutes the 
arguments advanced by them. Of these we are here concerned with 
the following : — 

(1) Bauddha-Ardraka-vada, (2) Ekadandin and f3) Hastitipasa — 
Ardraka-v&da popularly known as ‘Hastitapasa-vada’. 

We shall begin with the last. 

fiastitdpasa-vdda — ^This vdda is briefly noted in, Sekooli and Sects in Jaina 
Literature (p. 39). The Hastitapasas along with the Samsdra-mocakas and 
others arc mentioned in Upamitibhavaprapaitedkathd (iV, v. 287; p. 365a) 
whereas those with the Ambubhakkhis and otljcrs in Pupphiyd (p. 40, 
P. L. Vaidya’s cdn.). In SUyagada (II, 6, 52-64) there is a reference 
to a person who maintaiits himself by killing one elephant every year 
by means of one arrow as he wishes to be kind to the remaining 
living beings. The author of SUye^a^a suggests : — 
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(1) This action of yours is hiulty, (2) There is a very little difler- 
ence between you and liouse-holdcrs who kill one living being, and (3) 
a person of your tyjx: who does liana to liis soul," cannot become 
omniscient. 

In V. 190 ol Sayagada nijjutti there is a mention ol‘ llatlhitdvasa^ and 
in V. 198 that ol Idvasas, But there arc iir> <irgumeuis advanced to 
refute the view of these Tdvisas. So for lliis, w'c hav(‘ to reh'r to l^ilahka 
vSuri^s com. (p. 10 la on this dgama). fh* says : 

V\lK:n Ardi akumara was on his w<a* t‘> Mahaxha. ahi'r k fulhig the 
arguments oi' Ekadarnlin, the Hastitdpasas surrouiid( d lum. By 'Hastiia- 
pasas’ are mcani those Tdpasas wlio maintain tliemselves by killing 
an elephant. TIk' oldest among them said ic Andi a^kiimaia as under : — 

One who is wcli-vci s(.d in huti should ahva>s think alpabahxdva. 
Those 1 dpasas wlio eat buibuous ruiUs, ru(>U‘. <ina fruits aie engaged in 
killing many slhdcara (imuiobik) beings aaid the jangania (mobile) 
ones wind) resort to udunibara, etc. Even iliosc win li\(, iipi.u begging 
are polluted on <i.C' uut of tiic dsaiu^d desa, Wliik- wandering here 
and there they kill irsects sudi i s ants, e tc. Bui we kill oiie big elephant 
by means oJ* an arrow at the cud <u'' c\cn a year ana so not necessarily 
at the end ol civery six mouths as we are kind tovsavds other living beings, 
and we luaiutiuu oiuscKxs fn a y(‘ai by liis Ik sh. dims we protect 
many living b' iiigs by killing few. 


Ardrakumara replies : tlios(‘ \vdH> kill oivo living being every year 
are not free fiom the fault iA liimsd, I he dsamsd-dosa is very wicked 
in the ciise of you who arc eugagea iix killing a big living being having 
live scnse-orgatis. But the saints wlio go on ro;uis illuminated by the 
ray^s ol the sun, by looking ahc.vd to the aistaru c (T ; yi^ke, who are caie- 
fui in walking, who search for focai hec' fnun foity-two IV.ults^^'^ and who 
arc indilfcieiU to acqiusiti<ai and uou-rU'(pusiii<>n (of are free 

both from dsain:^d-dosa a.uci the killing id bving beings like ants. Ym 
believe that there is absence of fault in killing few living beings. Ir 
so, even housc-Itoklers kill only those living beings w^ho are in a place 
witliin the range of tlicir drambha^ and lliey arc nc t engaged, cordiag 
to you, in kiiiing the rciiuiiuiug living beings who aic not ihere and 
then. Cousccpicnily, as tiicse lumse.-lioldei s kill few', they, teo, are 
faultless. 

On having refuted the Hastitdpasas^ Ardrakumara finds fault 
with one who preaches this doctrine. He says : Even those who 
having resorted to the vows of ascetics, kill one living being every 
year and who advise othe rs to do so are andryas (barbarians), and such 
persons cannot become oiniuscient. Fc>r they are engaged in a bad 
deed. They are harmful to themselves and f»tlicrs. dhey do not 
see that not only the sthdvara iwuX jangama living beings th^.t resort to 
flesh, are killed but even others that arc associ.acd with the act of 
prepiaring flesh for meals. They have not realised a sinless way pf 


108 For their enumeration see Dasaveydliya (V). 
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maintenance namely, the madhukarUvrlti}^ Hence they are not only non- 
omniscient but are wanting in a special type of discrimination. 

Samsdra-mocaka-rnata — In Suyagadacuimi (p. 157, last line and p. 168) 
the Samsdra-mocakas arc referred to as under : — 

'fins means : they are of excessively firm attitude, exceedingly 
mis-dirccted in faith and holding very wrong notions. On p. 163 
of this Cunni, thent is mei(‘ rmaitiou of the “Sarasara-mocaka.s” along 
with the “Vajnikas”, wlx art' alluded to on p. 158 (1st line). The 
phrase “Sarhsai'a-nKx aka” oernrs on p. 432, too. H.irlbhadra refers to 
“Sa I sara.-mtaaka’* in his (oin. on Umasvati’s Sdvayapannatti (v. 133). 
In •^dstravdildsamucciiy a (v. 150-156, j). 22) he deals with the view of 
these Sainsdra-mocaktii, .uitl Hemacandra does so in three verses in 
his com. ([). 70a) on liis (nvn work Togasdstra. There is mention of 
‘Saihsara-moeaka’ m Syddvddaratndkara (Vcd. I, p. 103). Jayanta in his 
Nydyamatijarl (pp. 265-6, Vijayanagar edn.) says: The Samsdra-mocakas 
arc sinners, are engaged in killing living beings and are engrossed in 
iufatuati(ni. Their scripture is no authority... On touching a Samsdra- 
mocaka, the sisters uike bath without clothes on. For quotations see Premi- 
abhinandana-grantha (pp. 437-8). 

In die first verse of the Therdvali ol' Pfandi there occurs the phrase 
“jagabandhu.” There are three commentaries on this dgama : (1) 

Jinadasa Gani’s Curj^ni composed in iSaka Samvat 598 i.e., Vikrama 
Sainvat 733, (2) tlaribhadra Suri’s vrtti and (3) Malayagiri Suri’s 
vrtti. Of these il is the last which expounds Samsdra-mocaka-mala on 
pp,13a-15;(. So I shall give here a summary from this Malayagiri’s 
vrtti (pp.l3a-l6a). 'The Sninsdra-mocakas say : 

One .should employ towards otheis ameans of which the end is good 
enough, though, in the beginning it may not be pleasant e.g. adminis- 
tering bitter medicine which removes a disease. Unhappy living beings 
such as worms, moths, mosquitoes, quails, sparrows, the leper, the 
very poor persons, the blind, and the lame are immersed in die ocean 
of mundane existence as their sinful karmans are in operation. So they 
.should be killed by the obliging persons as that would lead to the 
desUuction of their sins. In killing them there arises excessive pain. 
Being afflicted by this pain they prematurely'^ bring into operation their 
sinful karmans and eradicate them liy realising them. 

The argue : why should we believe that the affliction of pain 

leads t.") the result pointed out by you ? Can it net be that they amal- 
gamate more sins as they entertain drta and raudra dhyanas (meditations) ? 


1®* Just as the bee sucks honey in tlie flowers of a tree it does not wither the 
flowers and nourishes itself at the same time, so the Jaina Clergy in the world, who are 
free from attachment, arc intent on seeking offered food from the householders 
like the bees (which are intent on seekings honey) from the flowers. This act o7 theirs 
is called 'madhukarh'Xtti See Dasaveyaliya (I). 
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S. M.’®*— -No, your own scriptures uphold our view. 

Jainas — ^How ? 

S.M. — ^According to you, denizens of bells dc.stroy their karmans 
amalgamated previously and do not amalgamate any more sinful kar- 
mans; for, on their death they cannot be reborn in any hell as they are 
incapable of amalgamating tin dyuh-karntan pertaining to a hell, when 
they are constantly beaten, pierced, cut, impaled, etc. by Paramddhdr- 
mika Asuras and even when they entertain evil dhydnas while experi- 
encing excessive pain caused mutually in the .tbsence of these Asuras. 

It is because these denizens of hells do entertain evil dhydnas that 
they destroy evil karmans amalgamated previously, jis they lesort to 
excessive If this satihlesa h not there, even the Paramdtihdr- 

mikas cannot cause the karmans to be destroyed. So the killers, even 
though they lead t<i evil dhydnas, oi)lige those who are being killed. 
Consequently those who are indilfcreiu or prohibit their killing which 
is going to oblige them, are great sinners. We do not s;:y that those 
who experience happiness on account of good karmans amalgamated 
previously should be killed. For that would be denng he.rm to them 
as they thereby get debarred from experiencing happiness. Those 
who arc devoted to the welfare of others never res<at to samrambha 
us it causes harm to them. 

Jainas— — -Your arguments are baseless. I’he wise should render 
that obligation which does good to oneself. VVe do not see what good 
you do to yourself, when you kill others. Is it that you acquire merit 
or is it that your karmans get destroyed ? You c;.-.nnot say that you 
acquire merit, since it acts as an obstacle to others. For. if they 
wen; not killed by you they would have killed others and acquired 
merit. Thus your killing them prevents them from acquiring merit. 
Further, one who acts as an obstacle to the aquisition of merit by others, 
docs not acquire merit, as it is a contradiction, and as it gives scope 
to all to acquire merit. Consequently what you said in the beginning 
viz., “killing of the unhappy is good in the end” is unproved ; for 
causing an obstacle in the acquisition of merit is not a happy end. If 
you now say that killing of others leads to the destruction of your 
karman we would like to know whether that karman is with or without 
a cause. If it is of the first type, what is the cause ? Is it ignorance, 
ahimsd or hin^d ? It cannot be ignorance ; for, then, there is no possi- 
bility of refraining from himsd. It is an established fact that a fault 
is removed by resorting to the contradictory of its cause. For instance, 
cold created by snow can be removed by resorting to fire which is con- 
tradictory— -antagonistic to snow. Here himsd is not the counteracting 
force of ignorance, but it is the correct knowledge that is so. So, Hoiw 
can karman produced from ignorance, be destroyed by himsd ? 

If you were to say that the karman is caused by ahimsd, it would 
not do ; for, in that case even the liberated will have karmans as they 
are afdmsdka. 


1** This stands for ‘Saihsara-mocakas.’ 

In Municandra Siiri’s com. (p. 28b) on Dharmabindu ‘sariikiesa’ is explained as 
riga-dvesa-pariQSma.* 
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If you say that karman is caused by himsd how can it be destroyed 
by himsd itself? One canuut be destr(;yed by that very objcci by which 
it is produced. A disease caused by indigistion cannot be cured by 
frequently nisorting to imiigestum. C onsequently ahimsd must be 
surely practised l.>i dcstn^ying the karman preoduced by killing living 
beings. I’his vi;ry idi a is cxjiresseil in the following verse : — 

ItT HfdtJOT ll” 

If the karman is without any ce.use, it does not exist like the horns 
of an ass. So why should you take tin- trouble of kiliing a living beutg 
to destioy the karman ? 11 y<ni .s-i\' tiiat the karman does exist in spite 

of it being caus( less as is ilie case v-vith dkdsa, the karman like dkd^a 
cannot be destroyed. So it is needless u> kill a hving being. 

Futher, your view tli.u those wh(> expculcncc happiness on account 
of lh<; good kurmaits ain.:e.;;’,iii,aed jm'viously should not be killed, is 
unjustiliabie according to your d>.ct.ine. For, salvation is attained 
on tile di'structious o' merit and d ur nt. So, just as you exert yourself 
to kill others with a view to destroying their sins, so should you do for 
destroying their merits. 

S. M. — 'I’hc fruit of sin is to experience unha}jpinc.ss. Hence 
by killing others pain is e.iuscd to them, and, ctmsequently it leads to 
the desuueti<»n of their sins. J3ut the fruit of merit is to experience 
happiness. So, by cMusing pain how can merit be destroyed ? That 
karman of which tin; fruit is to ex]x;rience hap-piness, can be destroyed 
only on creating the exjicricnce of hujipiness and iu»t in other way. 

Jainas. — -This stand of y<.urs is not corrt'et. For, that sjiecial 
merit which is to be experienced as a celestial being, is brought 
nearer by causing an end lu the human life. And the mciit which 
is thus br«mght nearer becomes mostly such .is c.in be experienced 
in a short period. Consequently, when liKne is thus a scope for des- 
troying merit, how can there not be the destruction of merit on killing 
others ? 

S. AI.— The lealisution ol merit which is to be exj.ericnccd as a 
god on being killed, is doubtful ; for, some may Imve to realire demerit. 
So it is not proper to kill one wlm is experiencing merit. 

. Jainas.. — There is,, scope foj doubt eJsewhejc, too.- If you kill 
an individual who is unhappy as' described bv' ypu, that individual 
may have to experience pam. as a denizen of heii. Butj if he is net 
killed, he'raay perhaps kill many living,- beings, and, thus he laay.amal* 
gamate merit and may be born as a god. So it is not proper for you 
fo- kill ■ even the unhappy; Thus your' . is both “sandigdha”’ and 
“an'aikanlika,” as there is no '.juafantee about the resillt of killing’ being 
a good end. 

Further, your reierenee to the nature of infernal being.s, shows your 
ignorance «if our scriptuixs. The real nature infernal beings is ^that 
they get nonplussed on account of their experiencing excessive piain. 
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when they aie harassed by ParamSdhvmika gods or by other hellish 
beings ; but, in their case there is no excessive saiikkia elsewhere, as 
is noticed in this world in the case of some human beings who get con- 
founded. When the head etc. of persons get broken by the strokes of 
sticks etc., they lose their consciousness on account of the excessive pain 
they suffer, but, there is no room for excessive sankleJa elsewhere. Same 
is always the case with inferm.l beings. Consequently these beings 
do not amalgamate any more new bad karmans as there is absence of 
such a type of sankleia in them. 

S. M. — If so, this samtnoha is beneficial. For, owing to it there is 
no excessive saAkleia elsewhere, and the evil karrians amalgamated 
previously get destroyed on account of their suffering severe pain. This 
sammoha is caused by cruel acts. So it establishes our doctrine that 
those who kill others, are highly obliging. 

Jainas — -Ceitainly not. Fir, there is room for klista karmans being 
amalgamated in the ease of the himsakas, v^htn others are hiir^ssed by them 
(Jiimsakas). There is no other cause for sin except causing pain to others. 

S. M. — -There is another cause. 

Jainas — If so, even the libeiated will be sinners as they arc ahimsaka. 
So how can thoughtful persons even think of killing otheis? 

Misapprehensions — In Purusdrthasiddhyupdya (v. 79-90) the follt'Wing 
common misapprehensions*®’ regarding hin%sd are mentioned : — 

(1) One can commit himsd (a) for the sake of religion, (b) for 
pleasing gods and (c) for respectable guests. 

(2) One can kill a life with higher vitalities in preference to a 
life with lower vitalities. 

(3) One can kill those that kill others with the idea that the’ des • 
truction of one leads to the protection of otheis and on the grouit.l 
that the killed are thereby jirevented from committing himsd. 

(4) One may kill one in distress, with the hope of relievii^ one 

from suffering. , 

(5) One should kill a happy person on the understanding that 

happiness , is rarely attained; and that a person co^nurtTo rehiS fit 
h.i,ppy^ if killed!; When he is happy. ■ ' ■ 

"C ■ 

One should- kill one’s priceptw' undeF^- 
thweby the latter ‘will bc' iii de6p confcfehtyatidfi' cf-iihibd' llMtt 

attain eternal bliss. ‘ 

(I) One should kUl a hying being as it maker the soul of Ae^hlcd 

’ ■ (8)' ■ One m^yTdll bneiiferffd dfreFn^h WO^'^^^ 

aoT vacaka Umasvttrf in his Samyapamatti (v. 1 92-252> deals with several notions 
about himsd, , * 
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CHAPTER X 

Allegations Against the Jaina Principle of Ahimsa 

AND THEIR REFUTATIONS 

[Misrepresentations and misapplications, pasture-ground for lice, saving a 
frog at the cost of a man, only ‘'kava-danda' in Jainism and six allegations 
against the Jaini ahimsa."] 

Misrepresentation and misapplication — Jn this world in every age we do 
ome across at least some peisons who take delight in twisting the real 
implication of even a grand principle and turning it into an object cf 
ridicule. Similarly, there are some who misundersiand such a principle 
and apply it in a wrong direction and provide a weapon to a fastidious 
and unsympathetic critic. So far as the principle of ahimsd is concerned, 
I know of two such cases. One of them is well depicted by Dr. Charlotte 
Krause in The Heritage of the Last Arhat (p. 13). The pertinent 
passage is : 

“N)w I have been asked several times whether it is true that the 
Jainas, as iillcgod, carry the virtue of charity so far as to cause, now and 
then, some poor wretch, (whom they pay' off) to yield his b.rdy as a pasture • 
ground for lice and fleas and other amiable creatures and let them have 
their fill. According to my firm conviction, this horrible allegation must 
be a bold invention. And if it is perhaps, against all probability true that 
some ill-informed fanatic did such a thing, then he vvould have acted in 
straight opposition to the tenets 1 1 Jainism : for to make a being so 
highly developed as a human soul, suffer ir, such a degrading way, in ihe 
name of the humancst of all religions, would clearly fall under the head- 
ing of Hiihsa, of worst and meanest injury, and would, beside.«, mean 
a downright insuli to Religion in general.” 

The other case deals with the proverbial allegation vig., the Jainas 
protect small living beings and destroy the big ones. A fantastic example 
that has reached my ears is : 

Once upon a time someone yawned and curiously' enough a frog 
entered his mouth and decended to his belly. As it could not come out 
it began to jump to and fro. Some persons who were nearby were over- 
anidous to save the life of this frog. So they suggested that the belly of 
the person concerned should be cut open so that the frog might come 
out and life might be thus sayed. They did not take into account 
what would, happen to cbe man in question. One person came forward 
and cut the belly .and rqscupd the frog but it led to the demise of the map 
concerned.^* 


ws In Vmatija CSoapt (p. 138, 10th' edn.,’ 1980 AD.) by Mahipatnm Rupram 
it is said : 

An old man was sleeping with his mouth open at the time a Jaina saint was deli- 
vering a sermon fo the audience. Vanar&ja suddenly came there and placed a small 
frog in his mouth. This awoke the old man. 

This story, probably of a greater length in the first edn., is the root of this 
allegation. 
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There is no positive proof fcr this stoiy, and even ii there were one, 
it is nothiog but sheer ignorance of the principle of ahimd which, though 
simple, is extremely subtle.^®® 

Pandit Suklal in his Hindi introduction (p. 33) to Jitdmbindu says : 
The Jama view abcut ahimsa is wrongly denounced in the UpdlisuUa of 
Mt^himinikava. On going through this portion I find that the Bauddhas 
allege that the Jainis admit only kdya datida and deny the other two 
datfdas vi«. vaco~ianda and mano dattda. This allegation has no basis ; for, 
the Jamas mention all the three dan4as. Ordinal ily speaking, physical 
activity plays a prominent part ir. committing sins, and the Jainas do 
accept this view. But th’S does not debar them from ass.ssmg the value 
of other activities. C.msider the case of a tanduia-matsya who, owing to 
its very wicked thought of committing himsd, goes to the seventh hell. 
Further, in the cas“ of Samba and Pradyumna the menial activity of one 
was rewarded and not the physical activity of the other who proceeded 
to bow to Lord Nemi. 'Fhese aie some of the instances from rhe Jaina 
literature, which prove the ncn-vaiid'ty of the Bauddha allegation.”® 

In the end I may s^-y that in The Jaina Religion and Literature (Vol. II, 
ch, xix) I have refuted ihe following six allegations : — 

(i) Ahimsd\i?k^ emasculated the Indians and has been the cause of 
their cowardice. 

(ii) Ahimsd has led to our political downfall. 

(iii) Ahimsd h<’s been carried to the extreme, i.e., has been driven to 
its highest logical conclusion undeteired by the practicalities of the world. 

(iv) The observance of ahimd interferes with the enjoyment of 
pleasures of taste. 

(v) Ahimsd ('bstiucts the realization of dreams of world-pvnver. 

(vi) Several Jainas care for and protect Icwer creatures and small 
insects like ants and bugs but their conduct lowaids human beings is 
cruel.^” Ahimd described as the highest form of dharma is responsible 
for this attitude. 

CHAPTER XI 

Summarization and Evaluation 

Each and every religion, worth the name, has accepted the “doctrine 
of ahimsa” as a basic principle. By way of corroboration I may naention 
that the essence of the eighteen Purdnas has been expressed by V’yasa in 
two phrases : to do good to others leads to merit ; and to C 9 |ise pain to 


!«• This is why MahStina Gandhi who has been experimenting upon truth for 
all these years and who is an advocate of cJti^d declares that in a parucular case, or 
cases he committed himsd mistaking it for ahithsd. 

In Practical Nm-Violmce {and Ideology of Non-Violtnce) its author K. G. Mashruvala 
says on page 8 : . . . . , 

“Practical Non-Violence ihay be thus defined as just selfishness without malevolence 

and with a touch of benevolence.” . t» 

no The Bauddha view about ahimsd is criticised in SSyagaga (1, 1,2,24*32; and II, 

6,26-28). . TT t. 

» n In GdmaduA bole che there is a chapter named as “jtva-Daya. Here its author 
ridicules the idea of the Jainas who protect lower types of living beings and neglect 
higher ones. . . 
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oihci«: >18 Gautama fiuddlia luis been designated as the “Lord 

Compassion”; and the Allah of the Aluslims is called Al-Kahman 
(the Benificent) and Al-Raheem (the merciful). 

It is high time that force — brute force — is soon replaced by peuua- 
sioji, accorhmodatioii, tolerance and mutual service, all based upon 
reason. Further, ahimsd should be accepted as a creed. Then world 
welfare will no longer remain a dream te be realized. 

Ahimsa has acquired a world-wide recognition owing to the various 
elforts made by Mahatma Gandhi**® witii whom non-vioJcr.ee is an article 
of faitli and who has been consequently ail the while trying to achieve 
independence fur Ind'a and ther by tliat of the entire world by following 
and preaching the gospel of non-violence. 

The motto of the civilized man should be “kill not for food, ornament 
or sport.” For the world is not deliber.'tely cruel. It is but custom and 
thoughtlessness that supports a ciuel practice. Lord Mahavira and bis 
apostles insisted, and insisted rightly, that we should not even injure life — 
much Jess kill any living being in saerilice or .in spr rt. 

Bhdoa-himsd car not ce i.se to be himsa by mere force of cii cumstances. 
It may be excusable or slightly harmful in certain circumstances but it 
can never be commendable. 

From the story of Dharma-vyailha (virtuous butcher) some may 
be tempted to infer that ahimsd is not always or strictly practicable. 
Even if we agi-ee to it, “it cannot detract from tin; merit of conduct 
conforming to this principle or from the value of the ideal as a humanizing 
influence in the forrnatum of character.”*** 

The principle of ahimsd docs not d<*bar a man from tliseharging his 
duty. It preaches him that he should do it humanely, considerately, 
honestly — without the least malice and without die slightest intention 
of causing injury to another. The practice ol' ahimsd in the case of the 
house-holder, is thus a question ef dcgrcia and it varies with his 
capacity and his spiritual limitatk'ns. 

.dAwja**® along witli its four ministers tiz- truth etc., is a surety for 
the optimum of faulUessness available in this world, and this optimum 
is attainable by only such persons who Iiave no attachment whatsoever. 

The doctrine of ahimsd guarantees a state of perfect harmony between 
the well-being of an individual and that of the society, whatever tlie 


*** “3TSf^5i3rr<nHf i 

I'l -TcqrYJTJit ii” 

US While going tlirough the proofs I may say that lie^ an apostle of ahimsd, has 
been assassinated ^ as alleged, by a Brahmana ! 

Sec Evolution of Hindu Moral Ethics (p. 184). 

For its synonyms sec Ch. V (pp. 112-114). Niyavia occurring in Aydra (s. 80) 
is intcrprictcd by l§!lwka Suri as ahimsd and chana {Aydr't, s. 103) as hirhsd. Vide his 
coni, (p, d09b and p. •182b rcjspectivcly). Jtvadayd is another synonym for dkifhsd. 
It is iMcd in Nandi (s. 47). 
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conditions may be. It further ensures the tnaximum happiness for the 
maximum number not only of human beings but of all living beings* 

A 

In order that the vow of ahimsd may be fully maintained one should 
not even think and speak of injuring life nor even permit nor eneouras^ others 
to do so. 

Ahimsd, when properly and fully observed, makes the mundane 
living being attain self-realization, makes it finally and entirely free from 
all encumbrance, makes it a perfect soul and soul only and makes it 
possess the highest type of knowledge, perception, valour, joy and bl^. 

Ahimsd is annihilation of cruelty, a complex of fear, anger and pride 
and thus manifestation of ideal conduct — character. 

Ahimsd is of the highest theoretical as well as practical importance. 

Ahimsd is one of the means for the stoppage of karmans whereas 
himsd is one of the channels for the influx of karmans. Vide PcBuMvdgartasa 
II, V. 2 and I, v. 2 respectively. 

In Hindu Ethics (p. 111) there is a following observation with which 
I fully concur : — 

“The principle of akiths& was and is interpreted by the Jains in a far more 
rigorous way than by the Buddhists.” 

It may even be said by some that the emphasis laid upon ahidisd 
is carried to the point of exaggeration. But it is better to exaggerate 
than to underrate the virtue of ahimsd. 

Ahimsd is not a cover for cowardice but it is a sheath of self-control 
meant for a true hero on the battle-field of self-conquest. 

Ahimsd is not merely a negation of himsd. Not to commit himsd is 
not tantamount to ahimsd. Fcr, even a worst butcher does not kill one 
and all che animals. Thus he does retrain ft cm taking lives of several 
animals. But, on that account he cannot be said to have observed 
ahimsd, and, in spite of this, if we do, we have to give £ certificate to one 
and all the living beings that they observe ahimsd, even when they do 
not make the least attempt to observe it. So, from thlo, it must have 
been realised that so far as ahimsd goes, it is not enough not to 
commit himsd after all, but one must avoid it with full intention and 
deliberation, i.e. in short, one should take the solenan vow of abstention 
from himsd. To be explicit, I may apply this principle vo abhaya d&M 
(assurance of safety). One cannot say that one has bestowed this gift 
to the animal kingdom unless one has ‘vowed not to eat meat’. 

The feeling of universal brotherhood and that of benevolrace as 
well, can be easily cherished by a true devotee of ahimsd as hie has all 
friends and no foes. Appreciation of merits, no matter where foui^, 
is a virtue worth cultivating as it leads to serene joy, again an^ dfP- 
itpring 6f t^imsi. Compassion for the afflicted is a boon, wh^ acquired, 
and* equally so is detachment — ^indifference when resorted to, in the 
case of hopelessly incorrigible persons. These, too, are the product 

li 
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of Thus the above-mentioned four virtues are the four pillars 

on whtch an aspirant of omniscience and ideal character can build up 
hu putace ol' purity. These virtues when cultivated, ensure such an 
amount of bliss and peace within the whole brotherhood of living crea- 
tures that they ought to be universally adopted and acted upon to the 
beneiit of one and ail the livii^g beings. 

Just as anekantavdJa is the sole judge to decide the validity of a 
metaphysical speculation or principle so is ah.nud in the case of an 
ethical one;*'® fur the latter is the only fundamental ethical virtue of 
Jainism, and so judgment on ail actions that c(<nsti*^ute the conduct 
of the Jain-i laity and clergy is to be passed in accordance wiJj the 
standard of ahimsd. This is why the Jaina dharma is defined as 
under : — 

ii” 

This when rendered into English means : That dharma wherein 
there is sydlvdia, wh.ch is free from partiality and where there is no 
room for hui'iing a living being even slightly is called “Jaina dharma”. 

In the end, I may mention that I can multiply instances tor addi- 
tional substari«.iati'jn of some of the features of the “Doctrine of Ahi sa” 
discussed by me, but 1 refr.dr. from doing so. V\hat I, howevei, desire 
is that veteran scholars interested in this grand principle of ah.i^d 
may bs pleased to make a comprehensive study ol’the materials suggested 
in the b.bliogiaphy (Appenuix III) and thereby bring to light whi.t- 
ever may have been wanung in this paper’ — an outcome of an humble 
attempt which has been puss.ble in view of the “Research Grant” 
given to me in October, 1944 by my Alma-mater, the University </ Bom- 
I therefore take tins opportunity of thdnkmg the Grants Utilization 
(Jomrnitlee in particuUu and tlie University in general to which I am 
already indebted for corresponding grants in the past. 

APPENDIX I 

, . Abstention from rdlri-bhojana (meals at night). 

fTbe five atiedras, four varieties of rdtri-bhojana, and reasons for not 
taking meals at nighi.] 

Five atiedras Uvdfagadasd (I,s.'^,p. 6a) ‘uvabboga-paribhoga’ is 
said to be ol two types according as it pertains to fjod or occupation 
—means of livehhoixl. As regards tlie first type the autlior me.nticns 
five atiedras w\z. (1) saeitidhdra i.e taking animate objects as food, 
(2) sacittapratibaddhdrd i.e. taking as food articles which are in conuct 
with animats objects, (3) q/oaltlaufadhibhakfotiatd i.e. using for food 
imboiled— uncooked aufadhis, (4) dufprq/vlitaufar.hibhakfa(iaid, i.e. eating 
Such aufodhis as are not properly cooked, and (5) tucchaafodhibhak- 
fo^atdt i.e. eating such aufadhis as are stuffless. 


^ 1 fully agree with Satkari Mookerjee when he makes the following observation 

in his vfotk Tht Jaim PhilMophy J/cn-Absotutim (p. 302) - 

“The Jaina Ethics of ahiihsd (non-u\jury) has its counterpart in Jaina metaphysics 
also.” 
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In .this connection Abhayadeva SCir! in his com. (p. 9b) on this 
says : , 

The five atkdras mentioned here arc merely indicative and not 
exhaustive. So those who have taken a vow of abstaining from taking 
h>ney, wine and flesh have several other atiedras arising from andbhoga 
(inatteniiveness) , and those who have taken a vow of refraining from 
meals at night have some arising from atikrama (transgression). 

Abstention from taking meals at night is recommended to the 
virata Jainas i.e. Srdjdcas and Srdoikds in connection With their .second 
gui} 2 -vrata viz. setting a limit to their bhogas and upabhogas. They 
are not expected to be so rigid in their observance of these recom- 
mendations as the clergy; for the former give up taking only two 
varieties of food aiana and khdJima out of four, whereas the latter 
all the four. 

' » 

Four varieties of rdtri-bk'Jana — Haribhadra fiiri in his com. 
(pp. 149b-150.) on Dasaoeydliya (TV, 9) says that rdtri-bhi/aha 
is four-fold according as it refers to dravya, k etra, kdM and bhfivn. 
By dravya are meant a4ana etc. ; by kfetra, two and a half 
continents and oceans i.e. mam^a-Lka ; by kdta night jticJ ; and 
by bhdM attachment and aversion . Further, he says that rdlri-‘bh(>jima 
is four fold from its nature only : (i) one accepts food at night-ftE-d-eftis 
at night, (ii) one accepts food at night and eats by day, (iii) one 
accepts food by day and eats at night and (iv)’ one accepts f<A.d by 
day and eats also by day. Over and above these there are fair bbaAgas 
(varieties) of dravya etc. in the enjoyment of sannidhi (storing up for 
the next day) as under : — . * . , ^ • 

(a) One eats at night by dravya^ but not by bhik'a, 

(b) One eats at night by bhdta but not by dravya, 

(c) One eats at night by dravya and by bhdva. 

, (d) One eats at night neither by dravya nor by bhivoi 

'r.t 

Of thf'se the first variety arises when one eats at night by believ- 
ing that the sun has arisen, though not so and that the slui is iiot set, 
though set. 

One wishes to eat at night but does not get anything to eat. , This 
is the se'ond variety. ... 

One wishes to eat at night and gets food at night and eats it. This 
is the third variety. ! _ , 

, \ i . V'l 

The fourth bhaAga is void. 

Reasons for not taking merUs at Hemacandra a<|vanccs in his 

Tognidstra (111,48) and (ts com. the following argumentS^as to why ooie 
should not talm meals at night ^ ^ l' " • > 
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(1) One should not eat food at night ; for, at that time, food is 
made polluted — ^uneatable by Pretas, PiiScas, and others*^’ who roam 
about without any check. 

(2) Who would eat at night when insects*** falling in the 
cataWc*** arc surely invisible as the (object® of the) sense of sight — eyes 
arc obstructed by terrible darkness ? 

(3) An ant destroys intelligence, a louse causes dropsy, a fly vomit, 
a spider leprosy, a thorn and a piece of wood pain in the throat, a scor- 
pion fallen in Vegetables ])ierccs the palate,**® and a hair stuck to the 
throat causes indistinctness of utterance.*** 

'JThese faults*** associated with night-meals are known to all.*** 

(4) When meals arc taken at night, (a) food is cooked at night, 
and that means destruction of six types of living beings, (b) there is 
destruction of insects a.sscciated with water in washing etc. of pots, and 
(c) there is destruction of kmthus'** ants etc. lying on the ground, in 
spilling water. 

(5) One should not eat*** even inanimate {prasuka) substances *** at 
night, when sro?ll insects*** arc invisible.*** 


Rdkfosas and the like. 

118 Worms, ants, flics etc. 

Clarified butter, oil, whey, etc. 

lio The stalk of a vegetable named ‘vartaku* resembles a scorpion, and so if a 
scorpion falls in such a vegetable, it may not be seen. 

This is supported by a quotation by Hemacandra on p. 167b as under : — 

II 

tTigiJtr 9 w>i*r 3 jn^ti 3^1 11 

*** As stated in Arthadipikd (p. 110a), Nistha^cumi says that if an article of food 
mixed with a limb of a lizard is eaten, lizards get generated in the belly. 

188 Arthadipikd (p. 110a). 

This is supported by a quotation by Hemacandra on p. 167b as under : — 

?n” 

This is what is said in this com. (p. 167b). 

Sweatballs, fruits, etc. 

Kunihus and panakas. 

These arguments arc supported on p. 168a by a quotation from Msihthbhdsa 
by Hemacandra as under : — 

^ f qRf^?^cT II 

ft f 1 

91ft ewifiq gj5qqftxii*>n Sim ir’ 
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(6) Taking meals at night is not recommended-^is prohibited by 
the omniscient. 

(7) Even the Vddikas say that to take meals at night is undesirable. 

Persons conversant widi the Vedas say that the sun possesses the 
lustre of the three Vedas. One should perform all good acts purified 
by him. To be explicit, at night one should not offer any oblation, 
should not take a bath, should not perform a irdJdha, should not wor- 
ship the Deity, should not give a donation and especially should not 
eat at night. 

(8) One should know that the nakta is the eighth part of the day 
when the sun becomes dull, and not that taking meals at night is 'nakta*. 

(9) Gods eat in the four-part of the day, sages at noan, the manes 
in the latter part of the day, Dailyas and Ddnavas in the evening, and 
Taksas and Rdkfosas in the evening — twilight. Oh Yudhi$thlra ! to 
take meals at night barring all these periods is taking no meals. 

(10) When the sun sets, the heart-lotus and the navel-lotus become 
contracted. So one should not eat at night. 

(11) Subtle insects tire likely to be eaten at night. So one should 
abstain from it. 

(12) How can those silly persons be distinguished from Rakfosas*^ 
the persons who take at night food wherein Jtoas fall from all sides ? 

(13) One who eats by day and at night as well is really a beast with- 
out horns and a tail. He adds : Meritorious is that person who, 
knowing the faults associated with meals at night, eats two ghapikSs 
after sun-rise and two gh^^fikSs betbre sim-sot. 

(14) Those who eat at night, leaving the day, are foolish enough 
to let go a ruby and accept a glass. 

(15) Those who eat at night with the desire of attaining welfare, 
even when they can take their meals during the day, sowi^i rice in a 
soil impregnated with salt, even when there is a puddle. 

(16) Those who take meals at night become an eagle, a crow, a 
cat, a vulture, a l§<.mbara (akindofantelope),apig, a serpent, a scor- 
pion, and a godhS (? lizard). 

(17) Vanamala made Laksmat^ swear by the night meals, leaving 
aside other oaths. 

(18) - That blessed person who abstains from taking meals at night, 
has his or her half the life-period spent in fasting. 

,(19) Leaving the omniscient personage, none can enumerate 
various other advantages of abstaining fiom. taking 
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Heinacr.ndra says in TogaiSstra (111,64) that one who er.fs by day, 
does not get the merit of n^'t c;’.ting at night, unless he or she has taken 
the vow to thi'.t effect. For, how can one get interest c n the money 
le.nt or deposited unless he or she has specifically asked for it ? 

To the nineteen arguments mentioned above I may add the fol- 
lowing occurring in different works : — 

(1) In Nisthorblidsa it is said that though ants, etc., can be seen in 
the light of a lamn, etc., even then taking meals at night is an&it^a as 
it causes virSJhana to mu.a-guna}^^ 

(2) In Arthxlip'ka (pp. 116a-116b) the following corroborative 
evidences arc cited : — 

(a) E/cn when only a relative dies there is certainly a sUfaka. So 
, how can food be taken when the lord of the day {t.e. the sun) has set ? 

(b) Waters become blood and food flesh. 

(c) Oh Yudhisthira ! even water .should not be drunk at., night 
especially by a tapasvin and by a house-holder who is discriminate. 

.(d) Those intelligent persons who give up taking meals at night 
for ever, get the fruit of fifteen fasts by the end of a me nth. 

(c) In Skania-p'irana, in the ‘Kapala-mocana-stotra’ composed by 
Rudra it is said : By te.king food once one always gets the fruit of 
dgnlholra. One who •dwa.ys refrains from taking meals at night, gets 
the fruit of ilrlha-yalra. 

On pages 261-262 of TogaiSslra by G. J. Patel it is said : 

In Dm-purana we have this verse with this difference that there 
is the word ‘nakta’ for ‘ratri’. 

Nakta-vrata means to eat during the ‘nakta’. According to Vyaia 
the period of three muhurtas from the sun-sel is called ‘fradtsa’ and 
to observe ‘nakta’ at that time i.e. to eat at that time is a rule laid down 
in the scriptures. 

In Bhavisyat-purai^a it is said that ‘nakta’ is defined by the learned 
as the period of one muhUrta before sun set, but I look upon ‘nakta’ 
as the time when constellations become visible. • 

Dsvala-smfti says : ‘N.'.kta’ for the laity is the time when constella- 
tions become visible, and, for theyaiis it is the cig]\th part of 'the day, 
for the ^fl/jj are forbidden to take meals at night. The yatis and the 
widows should look upon the last two ghat'kas of the day as ‘nakta’, 
while the house-holders the first half pf the . first part out of four of the 
night. ... 


M# -Tnie 'oeninetit githd 'atofu; , with one more" is quoted in the ViwW/ld com. 
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Skanda-purd^ sr.ys it is *nr.kta’ when the sun goes down so much 
so that one’s shadow becomes double in length. ‘NJctu-vrata’ does 
not mean u-.kiug meals at night, bo one who wants to observe this 
vow, should take the meals in the evening. 

One should not eat in the mid-night. Such a prohibition is met 
with in the Brahmafjta works, but it is m>t said that meals should be 
taken by day only. At the time of sanchjd one should not resort to 
taking food, sexaal intercourse, sleep, ana study. 

In the GujaraJ explanatory notes (pp. 605-9) to Adhjdtma- 
taltvdroka some verses are quoted as corroborative evidences. I may 
note their meaning as unaer : — 

(a) Markat?^a muni has said that when the sun has set water is 
called blood <..uu food is like flesh. 

(b) In K urma-purn^a (adhyaya XXVII, p. 646) it is said: One 
should net injure any living being. One shouid lemain fiee from 
dvandva (regard for pairs ol opposite leeliiigs) and fear, trie should 
not eat at night, and one shouid remain engaged in meditation at 
night. 

(c) In this very Purdi}a (p. 653) we have : On showing food to the 
sun, a person while facing the ei.st should eat it. 

(d) The intelligent say that ‘nakta’ is the last muhurta of the day. 
Oh Gt.ij.',pati I I do not believe tliat ‘nakta’ arists from seeing constel- 
lations. 

(e) What a strange thing it is that when the orb of the sun is covered 
by a collection of clouds the devote es of the sun do not take food but 
they do so when he has set ! — p. 508. 

In these notes (pp. 604-5) it is said that several subtle insects begin 
to fly as soon as it is twilight. Hundrtds cf insects are seen gc.ing 
round a lamp at r ight. A good many ol the insects are seen falling in 
a dipaka-pd.ra (lamj -pot) kept open. lunhcr, no sooner is it night- 
time than several jivas begin to sit on our body, bo under these cir- 
cumstances insects must be sitting on eatables at night. Consequently 
one who takes meals at nigdt incurs the sin of eating these insects. ' 

Satisfaction is the root of the religion based on tydga. .So it is 
desirable that the activity of taking meais at night should end at night 
along with other activities of the day. This will give some rest even 
to the belly, and it may lead to good sleep, observance of celibacy 
and good health. Vide Tatttdrthavivecana (itiincli, p. 270). 

APPENDIX II 

Select narratives perteining to Ahjhta and its partial transgressions. 

XI) Uvaesapaya (v. 506-610) by Haribhadra-Suri and-its-conr. 
(p. 263a If.) by Municandra bGii; . ' 
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(2) Utmesapaya (v. 550-557). This pertains to the observance of 
minor vows and abstentions from taking meals at night. 

(3) Uvaesamdla (v. 13 & 319) by Malr.dhailya Hemacandra. The 
author in his own com. on it gives Dharmaruci-katha and Vajra-yudha- 
caritra. 

(4) Kahdraya^akosa (Ja^iijadevakaha, pp. 240b*247b) by Devabhadra 
Suri. This includes five sub-stories pertaining to five partial trans- 
gressions of the first vow. They are : (1) Mihira-kaha (p. 243b-244i.), 
(2) Varufi >kahS (pp. 244. '.-244b), (3) Li.avai-ki’.h3. (pp. 244b-2454.), 
(4) Mahu-kaha (pp. 245a-245b) and (6) Dhara-kaha (pp. 245b*246a) 
respectively. 

(6) KumSravilapad.boha by Somaprabha Euri. Here, on pp. 23-28, 
there is Amarasiriilia-ki.ha and on pp. 28-33 Damannaka-kaha each 
dealing with compassion on living beings. On pp. 313-320 we have 
SivakumSrakaha where the topic of refraining from himsd is expoun- 
ded. 


(6) Pfdyddhammakahd (Megha-kumara-kaha I, I ; and Daddtura- 
kaha 1, 13). 

(7) Mahdvlracariya (Harivammakaha, pp. 293a-298a) by Gufia- 
candra. 

(8) TogaSdstrabd’.doabodhd'^^ by Somasundara Suri. For stories see 
the next work. 

(9) Togaidslra-svopfyda-vrUi (Subhuma-katha, fruit of himsd, pp. 72a- 
76b; Brahmadatta-katha, fruit of himsd, pp. 75b-90b ; (Kaiasaukarika- 
putra) Sulasa)-katha, abstention from himsd, pp. 91a-9Db). 

(10) Vdsupdjyacaritra (IV, v. 182-244) by Vardhamana Suri. This 
story deals with ahimsd. 

(11) Vivdjasuya. Its first part mentions evil effects of committing 
himsd. 

(12) Samyaktsa one bdra vratoni kathd^^^ (Sura-Candra-katha) by 
Tarunaprabha. 

(13) Supdsandhacariya (pt. Ill) by Lak;mana Gainti. 
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THE CHINESE ORIGIN OF THE WORDS 
PORCELAIN AND POLISH 

By S. Maiidihasan 

H OBSON-JOBSON, of Yule and Burnell, gives a history of the 
word porcelain, quoting such classical sources as Samuel John- 
son’s first English Dictionary. As none of the explanations appear 
to me probable I am forced to make brevity a virtue and dis- 
jiense altogether with a historical and a critical introduction to the 
subject. Ifowevcr a few apjiaTcntl) disconnected notes arc taken from 
Yule and Burnell as they sujiport the C hinese origin of the word, 

S.W. Bushcll, writes in his (Ihiuese Art, 1910, Vol. 2, p.l, that “Porce- 
lain was c( rtainly invented in China. 1 his is acknowledged, as it were, 
in English, by the adojrtion of the word, ‘china,’ as equivalent to porce- 
lain and even in Persia, where C’him si' porcelain has been knov.n and 
imitated for centuries, the only emintry to which an independent inven- 
tion has been jrlausibly a,ttiibuted by some writers, th(‘ word ‘chini,’ 
has a similar connotatimr.’’ Since China is the home of porcelain, it 
is very conceivable that the original or indigenous term given by the 
inventor s has also tr avelled almig with their war es. Forcignr rs, who did 
not have a long contact with the C’hinese and w't're thus nt)t in a position 
to borrow, would nevertheless feel the necessity of calling porcelain by 
some name. It may not b(‘ a projrer tran.slation id' the original term or 
even a paraphrase of it but i xjrtdiency would suggest some substitute as 
long as the name indicates the specific wares. 1 he easiest term would 
be to call them after the countr> of their origin and china and chini are 
such names which the lay public could at once appreciate. '1 he Persians, 
with a limited sea-faring activity, have ncu gone beyond substituting for 
the word porcelain the wtucI ‘chini’ and the Eurojicans apparently did 
the same in the early days of their contact w ith the C’hinese, but while 
their visits to C’hina became frequent they gradually became aware of the 
term by which the Chinese themselves called tlw sc wares. 

Bushell says on p. 2, of his work that “The Chinese define porcelain 
under the nameTz’u, a character first found in books of theHan dynasty, 
B. C. 206 —A. D. 220.” I’his word Tz’u is given in the Chinese Dictionary 
by Giles, 1892, as character No. 12407. It forms the main word in the 
term Po-Tz’u-Lan, the Chinese original from w'hich porcelain has been 
derived. In Chinese the wwd Tz'u cannot be used by itself which 
requires a little explanation. 

Chinese, like any other language, is rich in words, each with a 
specified range of meaning and having a written character of its own 
but, being a monosyllabic language, the words as pronounced are very 
limited in number, so much so, that they offer difficulty in ordinary 
conversation. Imagine a very brief conversation in English where an 
enqtjirer is answered, “he went to the bank.” The word Bank has two 
meanings or rather two distinct words have a common or identical 
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pronunciation. A l)etter answer would have been “he went to the 
riverbank,”or“he went to the commercial-bank.” The Chinese resort to 
the device of adding such epithets to qualify the main word ; sometimes 
they add a synonym to confirm its meaning. Just realize that there are 
actually seven words with exactly the same pronunciation and accent 
as Tz’u so that if this word were to be heard by itself it would be any 
one of the seven words written separately and having different meanings. 

The word Po, character No. 9333 in Giles, meaning Glass, has been 
added as an epithet. Since there arc no adjectives in Chinese Po-Tz’u 
also means Glassy-Porcelain. Tt would be admitted that the determinative 
epithet glassy, has been very appropriately chosen. The same word Po 
has also given rise to another derivative, the word polish. 

Giles also gives the term Po-Li while discussing the word Po. He 
says that Po-Li is the original of the word polish. Li is found as character 
No. 6998 and means Lustre of pearl, when it is used as a substantive, 
but as adjective it would signify pearly. Po-Li would then mean Glassy- 
Pearly two words with allied meanings used to remove doubts as to 
which Po or w’hich Li is meant when either of them had been used alone. 
Strange enough Giles does not mention that the words Po-Li by themsel- 
ves do not convey the complete .sense ; they are after all adjectives and 
must qualify some sulistantivc w^hich is wanting. Se is the main word 
meaning Colour or J^ooks and is given by Giles as character No. 9602. 
Giles says that it is pronounced Shai in the north ; hence the complete 
term, as spoken there, would be Po-I,i-Shai, and this alone could have 
given rise to the derivative Po-Ia-Sh, which condensed becomes Polish. 
Po-Li-Shai means Glassy-Pearl y-Shine, a remark that applies to high 
class furniture well polished imd looking like a mirror. 

Po then is a word already familiar to us through Chine.se lacquers 
bearing ideal polishes. If wood lacquered can look polished or gla.ssy, 
wares made of kaolin actually glazed Avitli glass can be even more so. 
Po was therefore also added before Tz’u which makes the term Po-Tz’u 
signifying^ Glassy-China. The adjective glassy does not qualify any 
special kind of china but specifies the word Tz’u which has several 
meanings as mentioned before ; only the term Po-Tz’u could connote 
china in conversation, although Tz’u when written, as character No. 
12407, would perfectly convey the meaning. Po is redundant when 
written but absolutely e.s.sential in conversation. 

Porcelain is a generic term as has been explained by Bushell on 
p. 13, of his Chinese Art. On p. 16 he says that, “In Chin dynasty, 
265-410 A. p., we have the first mention of blue porcelain.” Tt is 
further mentioned on p. 15 that “The glaze of Chinese porcelain always 
contains lime. It is the lime which gives it a characteristic tinge of green 
or blue.” Thus Chinese porcelain would mostly be blue while a parti- 
cular variety of it far more so. It is therefore this artistic porcelain 
that is meant by the term “blue porcelain.” Blue in Chinese means 
Lan, character No. 6732 as given by Giles, so that Po-Tz’u-Lan would 
signify Blue-Porcelain to distinguish it from other less artistic wares. 
If we look at any old collection of china, blue is invariably the most 
predominant colour. Blue china has been held as the most favourite. 
Bushell says for example that, “In the province of Honan the best was 
blue (porcelain), rivalling, we are told, the azure-tinted blossoms of the 
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Vitex incisa shrub, the sky-blue-flower of the Chinese (p. 22).” For the 
same reason Bushell mentions of a Catalogue of Blue and White Porcelain^ 
printed in 1895, on page 32, where there is no mention of any colour 
other than blue ; nevertheless the collection was large enough to have a 
published list of its own. Po-Tz’u-Lan then is the best and the most 
prized china, the blue china, and this term has given rise to the derivative 
porcelain. Porcelain is not pronounced exactly so in all European 
languages. Even in English an old writer, Evelyn, in 1662, as cited by 
Yule and Burnell, spells it as Porcelan which is nearer the original 
Chinese. When the French would pronounce Po-Tz’u-Lan, they would 
introduce an R so that the term can be transliterated as Po-R-Tz’u-Lan or 
Porcelan. Lan, thus, is the last word of the Chinese term while it 
forms the last syllable of the first loan word porcelain. 

That blue is synonymous with the best porcelain can be confirmed 
by other independent considerations. A. Reichwein, in his book, 
China and Europe y London, 1926, on p. 44, speaks of “Embroideries on 
blue satin picked emt with silver afler the manner ofporcelain, on a ground 
of gold matci ial. Obviously this kind of porcelain-like embroidery is 
lo be referred to the model of a certain Oriental material to be found 
among the imports before mentioned which had been forbidden by Luis 
XIV and XV. This was a cotton material with a blue pattern on it and 
was for that reason actually called pourcelaine.” Here we find that not 
merely the best china was blue but that poicelain itself meant blue ; 
it was the colour ofporcelain. In this light it becomes clearer how the 
Chinese have added the epithet Lan, or blue to the term Po-Tz’u, or 
china. 

The history of Chinese enamel wares again confirms the significance 
of the word Lan. During the reign of the Chinese Emperor of the Ming 
dynasty, Ching-T’ai, who ruled between 1460-66 A. D. (Bushell : 
Explanation to Fig. 86, p. 77), colisonne enamel wares were introduced. 
They could have been called Ching-1 ’ai-China in honour of that Emperor 
just as the Persians have named a special kind of swoid “Abbasi” because 
it was introduced during the reign of Shah Abbas. Ching-T’ai-Tz’u 
would have likewise meant Ching-T’ai-China but the Chinese have 
preferred to call it, by a more complimentary name, Ching-T’ai-Lan 
or literally Ching-T’ai-Blue. We have seen above that even in French 
‘blue’ meant porcelain, which is also true in China for Ching-T’ai-Blue 
means Ching-T’ai-China. Lan or blue is thus the more complimentary 
synonym for china. Giles gives under character Ching, No. 2143, the 
term Ching-T’ai-Lan as connoting Cloisonne Enamel Work. 

SUMMARY 

The Chinese term Po-Tz’u-Lan literally means Glassy-China-Blue 
from which is derived the word. Porcelain, with a former spelling of 
Porcelain, nearer the Chinese original. The word Po, in the above term, 
is also found again in Po-Li-Shai, meaning Glassy-Pearly-Shine, which 
has given rise to the derivative polish. Lan, the last word in the term, 
Po-Tz’u-Lan also ends in the term Ching-T’ai-Lan or Emperor Ching- 
T’ai-Blue. In this term Lan literally means blue but stands for the 
best kind of china. Ching-T’ai-Blue signifies the very best kind of chin« 
whiqh was introduced in the reign of Ching-T’ai and in Chinese means 
cloisonne. 



THE LIMITS OF PHILOSOPHY 

By P. R. Damle, 

Noivro^jee Wadia College, Poona 

T 'HE position which I wisli to advance and to d<;fend in this short 
article is that the real limits of j)hil(»s(jphy are constituted by the 
possible or likely truth of some systc'rns of philosoj)hy — systems 
which have bec'U sf;v(a('ly criticized anil (;ven ridiculed but which never- 
tlielcss do not seem to me to l>e satisfactorily refuted. Foremost among 
such systems are, maua ialism or the view that the real is ultimately 
material and is governed by mechanical laws, and subjectivitisui or 
the view that the real is nothing but the ex])ericnce of an individual 
expericjit. In the (;veut of (uther of these or any similar philosophical 
theories being correct and being the whole of the truth, philosophical 
knowledge becomes meaningless, unreal or altogether subiectivc and 
j)roves to be very s- riously limited. T do not think that it will require 
much argument to laove that if niiitcrialism is comj)letcly true, jihiloso- 
j)hical knowledge and indeed any knowledge can have haidly any 
signilicattcc ; or that if subjvTtivism or sensationalism is a correct 
statement about knowledge, knowlcilge is reduced to something so 
relative and undejKndable that it loses all its olycctivity and validity. 
I shall later show in some detail liow this is ru'cessarily so. 

But the really dillioult task wl)ich faces ni(' is the earlier one — of 
showing that situated as we are, we may dislike, disapprove of, and 
lind difficultii's of xariiuis kinds in thi'orles liki' materialism and sub- 
jectivism and perhajiS even succeed in proving that an intelligible 
statement of them is impossible but we can never fully refute them and 
that on the other haml there tire many j)ositive })i'oofs of their possible 
truth. I am quite aware of the overwhelming odds against ini* and 
might frankly admit that as a normal human being 1 wish that my 
doubts and fears should be moved false and that these most undesirable 
doctrines should rctiily be f<illai:ious. But as a loyal votaiy of jihilosophy 
it is my duty to give expressum to the linking fears I entertain — feaif. 
which make all my attempts at philosophizing and indeed at any volun- 
tary action futile anil unreal. It may be, that I may in the end, be so able 
to accommodate these fears that my philosophical views may become 
prolbundor but in any case I must take the risk and continue to think per- 
sistently even on matters which unsettle me, hoping for the best, if I 
must hope. 

I do not, in this paper, adu])t or even consider the position generally 
adopted that the limits of jjhilosophy arise because of its intellectual 
or rational approach or because of its exclusively theoretical outlook. 
It is often maintained e.g. that religion, or art or life give us a fuller 
hold on, and comprehension of reality than philosophy. There is 
something to be said for such a view, but there is equally something 
to be said against it. Personally, I do not think that it is fruitful or 
just to compare different types of approaches and try to grade them 
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What the one lacks, the other has, but what the other Jacks the first 
has — so that it could equally well be said e.g. that the limits of religion 
are constituted by philosophy — and that without the truth which 
phiJosophy supplies, religion would be a merely subjective affair. My 
own view is that Philosophy is one of the ultimate approaches to the 
Real and is on a par with other ultimate approaches. It has chai acteris- 
tic delects and excellences but at its best, it secun-s for its votary all 
that any other approach — or pathway secures for its votfiries. At its 
worst as we know, no ]jathwa>' secur(*s any thing for any one ! 

The difficulties which I am raising in the domain of pliilosophy 
have of course a wider aj)plicatiun and will male n(/t only philo.sophy 
but religion, art, literature, science all thoroughly mt;aninglcss and 
unreal in the sense in which wo understand them. If materialism 
or subjectivism are the full truth oi things, what k* m can there be for 
God, or Beauty or Goodness any more than for truth, scientific or 
philosophical ? 

Let me now state why in my oj>inion we ha\ c got to tn'at mater- 
ialism and subjectivism w'ith greater nspect than they have commonly 
been and why we camK>t leav(' them out of the linal world-view which 
we hope to be jn'ovicled with, by our j)hilosf)|>liical at;tivity. Mater- 
ialism maintains on the Irasis ol' observed facts of exj.'crience that the 
real behiu:l the appearances whii h plulosoj)h\ seeks is material, natuial 
and mechanically' governed and conditioned. It points to the large 
domain of our cxjjcrience of ourselves and nature rvhich is adc'Cjuately 
explained by material laws and suggests that wha( has yet not been so 
explained could in time be allocatecl its place in the mechanical scheme. 

That this is a thoroughly clear and prin/a facie sound meta2)hystcal 
hypothesis whether or not an ultimately and fully ai ceyjtablc one 
need really not have; been a matter oi’ controversy at all. But that 
actually is the erse and Materialism h is been almost ruled out of court 
by a large consensus of i3hilo.sc])hical ojiinion, both in the East and 
VVest as a thoroughly' ibsurd and unti n.ible as well as an undesirable 
theorv. Curiously enough, wdulc materi.ilism in a ])ractical sense 
Las represented the practice of humanity tiicre h<is iilway's been a 
reluctance t.j recognise it as even a respcct'ibic d atrini' tlieoreticaliy. 
Great systems of materialism have certainly flourished liom time to 
time in all countries, nevertheless the bulk of philosophical thought 
both at high level and chiefly at lower levels has beer against mater- 
ialism and in favour ol some kind of idealism. It would in' interesting 
from a psychological point of view to suggest the causes of this parti^.- 
lity. Although I bebeve that the ])sycho-analysl explanations are 
often farfetched, 1 do fed that this is oi.’e of the cases m which the con- 
scious and respectable ego is seeking to domineer over and keeia down 
the natural tendencies of mr.n and then take back in jnacticc what 
is given up in theory and vice versa. Personally, I also bidieve that 
tne adoption of such an attitude towards materuuism has actuolly 
resulted in making man not less but more mitcri-ilistic in practice. 
For what it is worth, I may say that my personal convicti.m is that 
the only method of ra -iking Indians, for ex.imf)le, hiss materialistic in 
practice than they .are is to encourage the growth, development and 
understanding of materialism m the theoirticai sense .arnorg Indian 
stuoents of philosophy. 
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But we are not here directly concerned with all this. Apart from 
the practical grounds for which materialism has been looked d( wn 
upon and which are at best irrelevant in philosophy, there have of 
course been serious theoretical objections urged against it. Let us see 
if these objections are fatal to materialism and conclusively disprove it. 

These objections may be divided into factual and logical ones. 
It is nuiintained that tlie facts of experience reveal the existence of 
entities which cannot be explained materialistically. That our ideals 
and aspirations and even lUiiuy other commoner things characteristic 
of human experience such as life itself, affection, attachment, judgment, 
discrimination, scn.se of value, etc. cannot, without denying their reality, 
be explained by the mechanical categories of materialistic explanation. To 
this, the reply is twofold : (1) thiit while it is true that certain experiences 
which are of sjrecial value to us have not been satisfactorily explained, 
several such have already been s<j explained, the process is continuing 
and there is no scientific reason to disbelieve that the others may be so 
explained in due course. After ail one has to remember that all human 
ailments, and most human achievements were treated as gifts of for- 
tune, good or bad, only a few centuries ago, but that many of them 
.ire already satisfactorily explained by science and controlled to a 
large extent. In the face of this advancing tide, nothing but subjective 
inclination can explain the belief tliat certain other experiences or 
entitii's of tl)e same kind can never be explained by scicntilic methods. 
Nor is it correct to say tliat in so doing, science denies the fact of our 
(;xperience of ideals or values. It only explains them causally and 
<;ausal ex])lanation of temporal events is allowed to be the most irrtporlant 
and useful of all. Materiali.stic science and philosophy do not and need 
not deny the factual experience of the value asj)ect of things. Il: m«i*cly 
tracers it back to its causes. 

On logical grounds, it is contended that the position of materia- 
lism is self-incv)nsistent and uittenable and partial ; for matter which 
is the fuudamenUil reality according to materialism and to which we 
seek to reduce everything is an abstraction ; comaetely, matutr is ex- 
perience, an idea, a concept and tlius the wholi> structure of material 
science is seen to be ultiiuatley of mental stuff only. This position 
is defective in two ways — (1) it is itself so abstract that it hardly adds 
to our knowledge. To be told that everything is an idea, is, 1 think, 
to be told very little indeed, concretely. We have then immediately 
to ask ourselves the question what kind of idea we have before usi and 
to start the inquiry once again. But (2) ev'^en a more serious difficulty 
faces us and it is the same which made Hume having reduced every- 
tliing to ideas explain an idea in terms of a mind in an individual or- 
ganism. Hume was inconsistent but the situation itself is puzzling. 
If matter by itself is an abstraction, so is idea or experience another 
abstraction. If matter implies an idea, idea also in the .same way 
implies nutter. Neither its origin, nor its content can be given to 
experience if matter disappears. 

It could also be and has some time been maintained that Mater- 
ialism, if true, cannot be started ; for its truth will make tlie state- 
ment or indeed any statement meaningless, everything including the 
statement being the mere result of mechanical causation. The reoly 
is that it is no contradiction of the truth of materialism to say that its 
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Statement is meaningless. Its truth may nevertheless remain unim- 
paired. In fact, one could even say that it would be in a way a proof 
of the truth of materialism ! 

The possible truth or shall I say the partial truth of Materialism 
then constitutes the first of the Limits of Philosophy ip my opinion. 

I shall now proceed to consider the theoiy of Subjectivism which 
is in almost equal disrepute amongst recognized philosophers and others. 
The term ‘subjectivism’ I have used here in its traditional meaning 
in Western Philosophy. In Indian thought the term has been used 
with a somewhat different connotation. Subjectivism with us merely 
means opposition to all forms of mere objectivism and cxternalism and 
materialism. Thus the Vedanta is a subjective doctrine in this sense ; 
but it is not subjective in the Western sense since it posits and is founded 
on the universal reality of the Brahman which is a subject but not an 
individual subject. The various schools of Buddhism arc subjective 
in the sense in which we use the word here. 

The practical difficulties of such a position are obvious. The 
whole of our practical life — physical and mental — seems to give the 
lie direct to the fantastic notion that the real is mere subjective exper- 
ience. Johnson is reported to have suggested as a cure for Berkeley, 
the gieat subjective Idealist, that his head should be forcibly knocked 
against a door of .solid English oak. That would teach him that all 
things do not after all consist merely of unsubstantial ideas but that 
some of them at least are made of ‘sterner stuff.’ Theoretically the 
objection to the jjosition is that it makes all scientific experience and 
objectivity invalid. There can be no laws and no objectivity on this 
view. But all our experience points to the contrary. Science does work 
and enables us to deal with our environment. Besides, the theory cannot 
even be consistently stated. In order that we should know, hold or 
establish the truth of subjectivism, something more than a mere sub- 
ject must exist. Unless there is an objective spectator of the process, 
there is no succession; to admit that there is one, is to believe in some- 
thing apart from succession. Similarly to talk about a subject, as sub- 
ject at all, is to recognise that there is something besides the subject. 

Formidable as the objections are, the question for us is whether 
they are imsuperable. And I do not think that they are so. Let 
us first take Johnson’s solution of what he understood to be Berkeley’s 
problem. Actually, Berkeley never said that if you knock against a 
door, there would not be the experience of a bump on your forehead, 
or that you would not shout in pain, but only that all this along with 
the door would be but matter of experience and apart from that would 
have no existence. Johnson in order to refute Berkeley would have to 
prove that doors can exist without any one having made them, and that 
they can knock against one’s head although one does not go near them. 

It is true that to be told that everything is an idea is not enough 
knowledge ; the question is whether it is untrue. It is also true that 
it is not usual so to describe things but science and philosophy cannot 
always be just usual ; if they are, they would be no less and no more 
than common sense. As to this theory making scientific knowledge 
impossible and being thus contradicted by the proved truths cf science. 
In the first place, an objective order may exist even within dream 
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experience and science m<.y therefore be quite a good account cf things 
witJhin the subjective experience. Subjectivism is an interpretation 
of facts and to show that it is unsatisfactory, we must show how it fails 
to explain facts in its own way. It cannot be and is not opposed to 
facts as such. 

Coming now to the thcoi.etica! objection about it being imjx)ssible 
even to stat<t the theory etc. wltat do(!s it really amount to ? It does 
not prove the thf;ory rals(', it siig'.rests one of its many practical diflS- 
cultics. The dilernnia j)i(‘Si'ntecl to the theorist is net a sound one and 
he ca,i a'l'taiuly choose one Iiorn with impunity. I am not interested 
in st.iting my tlieory or defending it, he would .s,ay, but only in its tiuth. 
Suppose f am a dreamer having :i long dream or a person having an 
hallucinatii n, it is true tha.i I shall not be able to say that is sc, but 
it will iv'ver(h>-}ess lie true that I am having a dream or an hallucination. 

T am here remind-'d of the answ. r a Vedautin is sup]K).sed to have made 
to an objector to thr- (ha lrine of 'M.iya. The latter jrointed out right 
in the Johns niisrn si\lc that it was ridiculous oi'a man who thinks that 
the world of names and forms is uru'ca.l, to run away in haste from 
an eleohint ))ursuing him since tlu- ele])hant was but a phantom. So, 
replied the Vedantin, am I my.self, my liiimd and .S(. is my running away ! 

I shall conclude my ...ttemjit U) sliow that the theories of ma.tcria- 
lism on the one ha.nd and subjei tivism on the other (in all their variety 
and with all (onse<[ucnt doctrines) have never been conclusively dis- 
proved by pointing out that the thi'orctical and jiractical difficulties 
of the commonly accigiti-:! doetritics in philosojihy both in the East 
and VVest arc not much less formklable. Let us first take objective 
Idealism in the \V<'st and \ed;ml.i with ns. The real, wc are told, 
is conscious cxperieuc<.‘ or a systinu of ('xperience. I would like to ask 
whether fnmi the common sense or jiractical point of vimv such a notion 
gives us any concicte hel]) or guid inc<; .it till. Does it help us to knew 
how the real being one, and sjuritnal, the diversities and conflicts and 
mutued rel.itionshij^s arise, eaid docs it in any .sense indici te how we 
are to .iceommodate ourseh'cs in the situation and deal with our en- 
vironmi'iit or (.nr neighbrurs ? Does it help tlu' human spirit of en- 
deavour, etc. to be told that we are stages orjihases of a sy.stcrn of ex- 
perience e.ieh having its onn ajijiointed jilace, or that we are 
Brahnrui ? It seems to nn* that the posdion is not substantially better 
than the position of being phases in a long dream, or being mere pro- 
ducts or bye-j)rodu(gs of a vast mechanical cosmos. 

Evxm theoretically these doctrim's a.re not without their difficulties. 
How and why if one, it became the many, hc.w eternity ever descended 
into time, are questions of fundamimtal imjtortancc for these theories 
and admittedly unanswerable. Even for making a statement of these 
theories, there ate serious difficulties. What is the point of view from 
which we describe the Real ? If it is that of the Absolute cr Brahman, 
things ought to be much clearer than they are ; if that of the finite 
how do we ever go beyond it and n*ach (he Absolute or, at all? 

Let us now consider theories of Realism in so far as distinct from 
materialism. Realism is very much in the vogue today in the VVest 
as a reaction to extreme forms of Hegelian idealism. The Realist 
thinkers h.avc undoubtedly helped us to correct a number of old mistakes 
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in philosophy and clear up many ambiguities and have done valuable 
work as critics of Idealism. But can we truly say that their own theo- 
ries whether they are just Realists or New Realists or Critical Realists 
are fully satisfactory either in logic or in fact ? The classical refutation 
of all Pluralism by Bradley applies to most forms of Realism. (The many 
in order to be many, must be together i.e., related and therefore not 
many.) Secondly, the view that the Real exists independently of the 
one is at best an improvable proposition since not a single case of real 
can be shown which is really independent cf experience. And practi- 
cally, the problem which Realism has to face, is to explain how and 
why there is interaction, and interrelation at all between mind and 
matter or other reals if they are truly independent ? 

My purpose in thus indicating that doctrines other than Materia- 
lism and Subjectivism whicliit is usual to accept as sounder philosophical 
theories have difficulties almost as serious as any they have, is to suggest 
that if with all their difficulties, they seem acceptable to us, we could 
perhaps show the same courtesy to these clocti inos as well. Of course, 
Macerialism and Suhjc'ctivism arc not successfully proved, but nor are 
they refuted. And precisely this applies to all other theories in the 
field too. My position therefore ii. that we must take due (net merely 
critical or subsidiary) account of the stand taken up by these heterodox 
theories and Include them in our ])hilosophical view of the world. 

I realize that in a sense to do this is to add to our difficulties. 
Philosophical knowledge just because of its leach and width is vague 
enough ; it will be vaguer still in a way. To the question what the real 
is like, we shall not only have to give the reply that the Real is a Uni- 
versal exper'ence, or one cr more independent neutral but add that it 
is perhaps also or to an extent merely, a subjective fancy, or mere 
matter. Regrettable as this u.acertainty in our knowLge is, it is better 
than ignorance or refusal to face facts. If we really find that the real 
has or may have these aspects, is it not better to acknowledge them even 
if that makes things more complicated, rather than ignore these aspects 
and see*' to simplify and attain precision at the cost of truth? Science 
and Philosophy should aim at precision but not at the cost of tiuth. 

The obvious practical consequences of the incorporation of Mater- 
ialism and Subjectivism in the orthodox fold are also somewhat dis- 
quieting. A man who has the suspicion that his affections and ideals, 
and his search of truth and even his God may be just a passing phase 
of fancy, or a mere accidental effervescence of a mechanical process 
working itself out, will naturally feel less enthusiatic about it all. But, 
in the first place, how can we avoid this even if we would, if facts re- 
quire it ? Will our ignoring facts either make our enthusiasm more 
effective, or can we even, once we know the situation, successfully 
ignore facts, psychologically ? And secondly, could we not even utilize 
this situation for the toning down of some of our enthusiasms and 
fanatisms ? In fact, I think the world has suffered a good deal from 
the refusal and failure of people to take a balanced view of things, to 
temper, or humanize their enthusiasms and their fads. It would not 
be altogether — undesirable, if all of us realize and learn that the very 
nature of things is such that it is necessary for us to be cautious ana 
temperate even in our idealisms and our virtuous activity. 

13 
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I do not know, if you will agree with me but it is my opimon that 
this is exactly where the truly religious man proves his superiority to the 
rest. People often look upon him as a man who lacks intensity of convic- 
tion and zeal for princip les; he on the othei hand, acts as he does because 
he realizes that even principles are but abstractions, that in God's great 
world, the foolish and the wicked, the meaningless and the dull, and 
the mechanical have all a place along with their more respectable 
opposites and he is therefore tolerant and even appreciative and accom- 
modating to things, persons and events looked down upon and condemned 
and shunned by all the rest. If our philosophical knowledge leads us 
to the th.;oretical foundation of such an att.tude, I believe that no better 
consummatiem could be aspired to. And in this matter as in many 
Others, we shall therefore find that in trying to take within the fold, 
tendencies which we have looked down upon, we shall be doing good 
not .x> much to them as to ourselves ! 

In my opinion, therefore, so far as the tests of philosophy are 
concerned, we are not in a position to maintain with certainty that 
one or the othc»' of the theories of these heterodox docf'nes is not after 
all true. And so far as practical life (this is of course included within 
philos>>p.hy in a way) is concerned, none but the specially fortunate 
ciui say with any degree of c<jnviction that the game of life in which we 
all are players is a game with reason and purpese behind it. It is true 
that to live at all, and certainly to live with efficiency or success, we 
have to proceed on the assumption that life and existence have a 
rational scheme but that itself does not prove the truth of the assump- 
tion and the events of life often enough contradict it. 

What is it, then, that we can make of the possible truth of one or 
the otlier of these thcuries — ^how can we utilize it most profitably ? 

I think the most important use we could make of this knowledge would 
be to cultivate a sense of m' desty in all our thet»retical and practical 
undertakings. Agnosticism and scepticism, as is well-known, lu;ve 
thi value of malung us cc.nscicus of the need of circumsjecticn and 
criticism in our philosophical mtthed and procedure. The possi- 
ble or partial truth of the metaj. hysical theories we have men- 
tioned above should have a similar use for us. It should act as a 
humbling consideration, and should avoid our being too sure of any of 
our theoretical conclusions and too enthusiastic of any of our practical 
creeds. Apart from this, of course, from the strictly philcsojhical or 
theoretical point of view, the value of knowing and rectgnising the 
possible truth of these doctrines is simply the value of recegnising that 
truth. As truth-searchers we have no option but to keep our mind open 
on all matters — ^however unsettling the results of such a prccedure. 
It is just at such times that our philosophic faith is on trial and if we arc 
to stand the test w«ll, we must be prepared to admit that all our attempts 
to organize our cXj^erience are made within strange but fundamental 
limitations such as may mean that all our attempts are thoroughly futile. 

In his brilliant essay on Freeman’s Worship, Bertrand Russell 
takes up the p)ositi« n that while it is quite certain that all our ideals 
and idealistic asp in ti^ ns are but an ej htmeral accident of a vast mecha- 
nical process, we as beings who feel the call of the ideal have to and CAtght 
to respond to it knowing as we do that it is a thoroughly hopeless task. 
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It is our ‘noble* mission to lay down our all in this unequal and 
hopeless conflict. Actually, I think the position on Russell’s showing is 
even worse than that. The truth of M^.terialism does not mi.ke our 
task merely hopeless but perfectly meaningless. We must not only 
possess the idealism to carry on in spite of odds and with no hope ot 
success; we must carry on, acknowledging that to carry cn is 
foolish and meaningless. I do not think that it is psychologically 
possible thus to wage a battle against forces which are not only insufer- 
able but which are the only thing that is real ; and I do not consider 
either that it is rational to do so. 

When mankind is fully convinced of the truth of Materialism, all 
talk of ideals will have necessarily and rightly to be given up. My 
own position is merely that neither Materialism, nor some other equally 
extreme doctrine which undoubtedly have a good deal against them 
theoretically and practically h.ive been conclusively disproved and that 
they do have some truth in them. The universe may be, for all wc 
know, just a long and complicated dream experience, or it may be a 
mere bye-product of a vast mechanical scheme, probably it has both 
these and several other aspects seme of which are of greater natural 
interest to us. But let us not altogether forget these less liked aspects 
and let us tone dewn our exuberances so as to make them less incon- 
sistent with facts which may reveal themselves per chance. 

Thus, the purport of my discussion would be that we should hold 
and act upon a theory of reality which gives their due place to the 
truth of the theory of Materialism on the one hand and Subjectivism 
on the other. My contention is that this is not done to the extent 
and in the spirit that it should be done in traditional phili/sophical 
systems which almost brush away these theories as palpably absurd 
and self-contradictory. I have fied to show that they are not so ab- 
surd and contradictory as the critics imagine and that the respecU'.blc 
doctrines offered for acceptance by the critics are themselves riddled 
with d ffl ;ulties serious enough and probably as serious as those wh '.ch 
face the heterodox doctrines. It is true that such a step may mean the 
lessening of our ardour in many things, and would make our philrsop hical 
knowledge even vaguer than it is. But as I have said above, I do not 
th'.nk that these are necessarily undesirable consequences in the cir- 
cumstances and on the contrary have certain desirable significance, 
reality being what it is ; and secondly that in any case as searchers 
of truth,we have no option but to admit facts as we see them. 

In this article, I have merely tried to show how certain aspects 
of the real philosophical situation are usually neglected and why t^y 
shmld not be neglected. The next problem for concrete philoscp-hical 
thinicmg would consist in the attenipt to 8ynthesi?e and ^ade these 
various aspects of the trud). It may be, we may pever be able to do 
thi» with fi|ll or oven substantial success. It may be, when all is apd 
done that philosophy is a matter of temperament and that each enc of 
us will see only one aspect of trqth- bn* attempt is undoubtedly 
worth while maJdng. 


■An Essay in Philosophy, based on a talk given under the auspices of the Poona 
Phil^phy Unitm, Poona, on 7-7-1948. 
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Som Tasks for Education^ by Sir Richard fdvingstone. Oxford University Press, 1046. 
Price 6 sh. 

S IR RICHARD LIVINGSTONE has, now for some years, been dealing with 
the one fundamental question facing a war-torn world viz-, how to improve our- 
selves and our society by education. In his “Some Tasks for Education,*’ which 
comprises four lectures rleli vered before the University of Toronto in 1045, he works 
out a solution to the question. What the modern world needs, according to him, is 
not an education based on the social sciences which merely leads to superficiality, 
nor an education b^ised on Science which leave's out human values entirely, but an 
education that will humani/e man by giving him spiritual ideals to live for. Maintain- 
ing that modernity is a qiiestiru not of date but of outlook, he finds true modernity in 
the thought and the vvay of life of the Greeks of the age of Pericles. Hence, it is a 
classical education that contains ‘ the vitamins which the mind and the spirit require.” 
Greek literature and Greek life give the true vision of greatness that is necessary as a 
basis for moral values. This vision must lead the young to take Excellence as master 
and to accept the first rate in every sphere oflife, in one’s job, in national life, in literature 
and art, and most of all in human character and conduct. 

The ultimate aim and essence of education, the author suggests, must be the training 
of character and this is to be achieved by training children in social bcliaviour so that 
they can contribute their share to the four citizenships of the family, the community, 
the nation and the whole Universe that man is born to. A special chapter is devoted 
to ‘‘Speaking the Truth” for that is the virtue most needed in this age of science in 
which life is based on knowledge. Ordinarily, th^ value of it is recognized in personal 
relatioas but not in controversies on social and political problems. 'I’hcrc is a need for 
training people to approach human questions in tlie true scientific spirit. Such 
training, however, is not given by the study of science but rather by a proper istudy of 
history and literature. 

In these days when the need for Science and the practical aspect of education is 
stressed and overstressed, a corrective wa<; necessary to give a sane and balanced view 
of education. And that is precisely what Sir Richard Livingstone has given by 
making out a convincing case for the humanities and for a classical education. It was 
necessary to strike this note at a time when education is tending to be all too technical 
and vocational. 

— S. Pamandikar 


(kindhi's Challenge to Christianity, by S. K. George, with Forewords by Prof. S. Radhakrish- 
nan and Mr. Horace Alexander. Navajivan Publishing Housc^ Ahmedabad. 
Price Rs. 1-8-0. 

T he iey to this impressive and interesting book of 0.1 pages is to be found in the 
following words which the author wrote in 1932 : — “M^atma Gandhi^slifc a^d 
' message gripped me at that time (1921) and they have remained with me as 
abiding influence, deepening and vitalizing the years go by.'- all .else t^^ 

helped me to realize ^^rist and his message more thai; anything c4c. I realized . 
that the central thing in Christianity is the hope of the kingtfom ofGod.axKl that the 
Lord Jesus is invitihg us to carry on building upx)f that Kindgom v^th the devoticfti 
andin the spirit which characterized himself in- bis life on har{h*” • (P/ j87) . 

From a study of his book it appears that it is the following things in Mahatjma 
Gandhi that have helped Mr. George to “realize Christ and his (1) He was 

living out the Christian ideal and showing how Christ’s Sermon on the MomJt can be 
practical politics. (2) His method oisatyagraha is simply Christ’s non-violent resistance 
of evil ; and Mr. George thinks that Gandhi has brought Christ’s “way of sufteriiig 
jiovc” to a science of mass-action by which revolutionary attack 'might be made upon 
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infuitice and \yrong. (3) Isaiah’s picture of the Suffering Servant of God finds ful« 
filment in Gandhi just as it did in Christ. (4) By deliberately going out to face danger 
by bringing moral pressure to bear upon persons who are thought to be acting in an 
unjust or evil way, Gandhi showed me ^‘potency and practicability of the method of 
the Cross” — a method that Mr. George declares to be more effective in the conquest 
of evil than mere preaching and propaganda. (5) Life as Christ lived it and as he 
wants mankind to live always costs, because life according to the will of God inevitably 
runs counter to many established practices and customs : Gandhi’s acceptance and 
inte^retation of suffering illuminates this principle. (6) Gandhi’s assimilation of 
Christ’s emphasis upon ethics while at the same time holding to the primacy of God, 
or, in other words, Gandhi’s adoption of the ^‘creative activism of the West” combined 
with the insistence that “the primary goal of all his efforts is God-realization.” (7) 
Gandhi’s belief that religion is a revolutionary force, experimenting witli Truth, be- 
lieving that Truth is God, and that it is not a matter of doctrine only but of action illu- 
minated by the inner Light and effective for the attainment of God’'s Kingdom on earth. 

(8) Gandhi’s confidence that “good and not evil is the foundation and meaning of life,” 
that love is therefore omnipotent and that righteousness has the cosmic backing. 

(9) Gandhi’s attempt to permeate all life (including politics) with the spirit of religion ; 
this is the concept of the Kingdom of G(^ or Rama Raj — not the brave new world of 
secularist science nor yet the falsely spiritual escape to a heaven beyond or an inner 
mysticism. 

Mr. George’s thesis is that Gandhi’s attitudes and conduct constitute a challenge 
to Christians because he has put into practice the essential practical conclusions of the 
Chrisdan faitli. And so far there will be wide general agreement with Mr. George’s 
conviction, though there may be differences here and there on specific points. Q)n- 
sequently there will be a general readiness to acknowledge Gandhi as a great servant 
of God, a mighty prophet of the things of the Spirit and a doughty Worker for the 
advance of God’s Kingdom on earth. Across the barriers of tradition and creed that 
superficially may separate us “deep calleth unto deep,” we are aware of a oneness and 
recognise in him a great Helper, Inspirer and Comrade. His good and heroic life 
acts upon us like the power of prayer, stirring our conscience, widening and deepening 
our sympathies, and strengthening us for high endeavour. 

As might be expected from the fact that Gandhi is felt to be a challenge to Christ-: 
ians by being so notably “Christian” while remaining a Hindu, the book touches upon 
the question of the relationship between the different religions. But in this regard 
while Mr. George certainly succeeds in being stimulating and suggestive, it cannot 
be said that the three leading ideas which he puts forward are intellectually satisfactory, 
however congenial they may be to the practical desire for immediate harmony. He 
suggests G) that the different religions may be regarded as different modes in which 
the Eternal manifests itself ; (2) that they may be regarded different varieties of 
the way in which man realizes' the one Eternal Reality ; and (3) that Christianity 
might be regarded as a special emphasis within the wider setting of Hinduism — the 
_^siiccial emphasis being the moral holiness of God and the demand for such holiness otT^ 
tnc part of mankind. While we may agree that these three ideas delineate what has 
actually been taking place in the temporal process of religious experience and thought, 
the question of truth remains at issue. There is a standard of adequacy or satisfactorincss 
we call truth in which alone the mind can find rest. Truth in the sphere, of 
i^igion is a much more complex affair and much more difficult of formulation than 
in the case of the natural sciences, but nevertheless its demands are as exacting and as 
imperative. It is in the light of truth that the relationship between the different religions 
must ultimately be sought. The aim of all religions is the same — “from the unreal 
llMid me to the real ; from darkness lead me in^o light ; from death lead, me to immor- 
tality” — but that is not to say that their achiewment is the same. 

’ ■ I€ 15 g66<l thit Mr. George has raised this qilcstidn’of the relationship tif the rel?- 
kteiis in mS hhfallcngfag anid sinccre way. The question calls for deep and sympathetic 
tely in thosp' day5 of the^intermhigling of peoples and cultures ; and an important 
dart of the ihvdy shobld be directed towards aiwwering the question : What is trtith f 
Is*jt <!brTeq;iidfided<^ of idea, with outer fact br reality ? * Is it logical coherence With 
thi.whdle system of ekpcfience which constitutes the universe ? Or what ? We are 
g^atefii) to Mr.’George for the way in whiahr he has brought home to us the spiritual 
challenge Of Gandhi’5 career and wef hope? ho will some day give us a full study of those 
Widei^ issues in connection With the relationship of the religions which hd has so in- 
£er45tiibg1y toiiched upon. 

•—James Keixock i 
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Bhogamaii CUd and Modern Life, by K. M. Munsbl. Bharatiya Vidya Bhavaa Publieatko, 
1947. Demy 8vo, pages 232. Ptioe Rs. 6-0-0. 

T he Gita has been an eternal source of inspiration and guidance for all men of 
thought and action for all the centuries since it came to be written. In our times 
particularly, Swf mi Vivckananda,LokamanyaTilak and Yogi Arvindc Ghosh among 
many others have written on the teachings of the Gita, as expounding their outlook of 
life in the main. It is, of course, the very broad outlook of those teachings that tempts 
people of difl'erent shades of opinion, social as well as philosophical to comment on them. 

Mr. Muashi’s book is one other such attempt to understand and interpret the 
teachings of the Gita from the point of view of modern life. His» approach to the subject 
as he explains in the Foreword is in the light of the teachings of yoga and there too not 
technically or scientifically so but essentially based on individualistic experience. 

The book contains seven lectures, six of which arc par'-icularly based on the teachings 
of the Gita as very apt quotations given to substantiate the statements would show. 
In the beginning, historical and social background of the Gita is discussed and here the 
author has pointed out how the ideals of the Gita were shaped by the circumstances 
under which, it came to be written. Arjunaisvery rightly pointed out as essentially 
a man of the world, groping in the darkness of confusion of thought and anxious to receive 
the right instruction. Yoga in its broader aspect, being the ideal kept before him, Mr. 
Munshi illustrates it by descriptions of the lives of thinkers from the cast as well as of 
the west (lecture .3). 

The fourth lecture lays emphasis on the nature of an individual on which one’s 
emancipation depends. I'he various factors that go to determine this aspect of a man’s 
life have also been adequately referred to and discussed. In the fifth lecture, the author 
gives a very vigorous defence of the system of “caturvarnya” as the Gita conceives it. 
Superficial thinking has milled many a writer to denounce the system as such believing 
it to be the main cause of the miserable condition of the Hindu Society as it is commonly 
and erroneously done. Mr. Mun.shi has however rightly pointed out how the debacle 
was due to quite difl'erent causes (pp. 93-98), cSturvapya having nothing to do with it. 

Very illuminating and instructive is the portion dealing with the working of the ideas 
of the Giti during the historical period from the beginning of the Inscription period to 
modern times. The historical survey is both accurate and convincing. In the sixth 
lecture, certain practical aspects of the problem of the attainment of perfection in action 
are discussed and in the light of personal experience, the results are stated. As practical 
hints, they will be found useful. 

The last lecture is really speaking not very much connected with the trend of general 
discussion in the previous chapters. Even though the conclusion drawn therein would 
appear to be indicated by the Gita (=Dharmaviruddho Kamosmi Bhute^u Bharatar- 
9 abha”), the entire discussion not being based on the teachings of the Gita docs not 
appear quite suitable in the context of the previous lectures. As an independent thesis, 
it is Quite a thought-provoking view that the author has put forth. The conclusions arc 
basea on the theories of Yoga and arc illustrated by experiences of the author himself 
and as such make quite an interesting and illuminating reading. 

Mr. Munshi still promises to write more about the Gita and quite naturally. Th«rc 
is no end to human experiences particularly in the life of a man like him. It will be 
watched and read with interest how his varied experiences are guided and corrobor^cd 
by the teachings of the Gita. 

— K. R. POTDAR 

UnmaUa^RSghava of VirilpSk^adeva^ edited by Vyakaraoa-^iromai^i V. KrishnaxnachdiiVR 
Aiyar Library Series No. 57, 1946. Pages xii+28. Ptioc Rs. 

T his is a One Act Play of the type called Prek 9 aoakacomposed by 

of Vijayanagara, who has shown his dramatic insight to sdme .extent by altering the 
story in the Ramayana and making Lakfmana, with the help of tjbe VSnaras, reoovnr 
Sita by slaying Ravana and his people in war, and thus bringing the unmida conation of 
Rama to an end by his re-union with Sfta thus i^ued by LaJtsmana. He has rightly 
avoided the supernatural element which has been resorted to by Bha4ka^a4tavi in Us 
prekf ffoka of this very nam^ as can beseen from the Sanskrit introduction to thb edition* 
The play must have been composed by Virapik^adeva considerably after bis conqueit 
of Ceylon in 1 385 A. D. and perhaps immediatdy after his accession in 1404 A.D. as can 
be inferred from stanzas 3 and 97 where he is calM rdjd and samr^f respectively, and also 
from the prose speech of the Sutradhara on the second page. 
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Considerable, indeed, are the difiicutties of editing a text with the aid of a single 
manuscript ; and in such :«ttempts defects are but quite natural. This accounts fer uie 
defects to be found in stanzas 24, 35, 54 and 75. The defect in stanza 35 can be set right 
by reading ^MvasatUyetan* instead of ^Mvasaiyetan* which looks more like a misprint. 
Occurrence of do^as like yati^bha^i^a in several stanzas, however, shows thw* w^eakness of 
the author only. In spite of a few misprints, which can be easily corrected, the editor 
deserves credit for having given the Sanskrildoving public a good edition oi this chami- 
ing little play with an enlight^eninc; introduction in Sanskrit. 


Sphofa^vdda of Nd^e^a Bhatta, edited by Vyakaranasiromani V. Krishnamachar/a 
with his own Sanskrit commentary, Adyar Library bcrics, No. 65i 

1940. Pages x+31+114. Price Rs. 3-12-0. 

L overs of Sanskrit in general and students of Sanskrit grammar and allied sciences 
in particular have been laid under deep obligations by Pandit V. Krishnamacharya 
and the Director of the Adyar Library Scries by bringing out a good edition of tnc 
Sphota-viida in which the autlior Nage$a has dealt with the sphoh theory in its pros and 
cons. The obligations of the editor are all the deeper not only lyceauso lie has given us 
a lucid explanation of tlic text in his learned commentary, but also because he has written 
a highly valuable introduction in Sanskrit discussing therein the phenomenon of the 
perception oi artha from iabda according to difierent schools, ami showing ultimately 
why the grammarians accept the sphota-vdda. He has also further shown how it has been 
accepted by grammarians ancient and modern ; and discussed the nature and sub- 
varieties thereof. In the end he has given us some information about Nngei^a 
his date and some of his important works ; and staled some special features of the work 
under review which make it superior to several other works on the subject. 


— G. V. D. 


Vedabhd^a^sdra of Bhatloji edited by Pandit R. N. latankar,w'ith an Introduction 

by Prof. F. K. Gode. BharatiyaVidyaScries,No. 12, 1947. Pages 25. Price Re. 1-0-0. 

T his little book of 25 pages is sure to intrigue the students of the Rgveda in particular 
as it brings to light for the first time an attempt on the part of the famous grammarian 
Bhattoji Liksita to explain in brief the verses from that \cda. Professedly the 
author is only giving us the gist of the voluminous thasya of Sayanacaiya. A perusal 
Of the portion that is made available in these pages, however, shows that after giving the 
seme of all the words in the verses, Bhattoji has discussed almost every word from gram- 
matical point of view quoting thf authorities of Astacihayi, Pi 5tai6^khya, Niiukia and 
others. These quotations are, howc\cr, left untraced. 

The work as it is published contains the commentary on the prst six suktns only of 
the farst Mandala, though from the introductory verse 3 it would appear that Bhattcji 
had ccnimentcd on a portion tnuch beyond the first adhy?.>a of the first as(aka. Ihis 
work, if recovered in full, is sure to be of a great interest to the Vcdic scholar ; and as 
such deserves a strenuous search. 


Prof. Code’s Introduction to this edition, like all his other writings, is precise 
to the point, and is mainly historical in its outlook. 

— G. V. D. 


and 


Rgveda-Vydkhyd M&dhavakxfd^ Part II (Astaka I, AdhySyas V-VIII), edited by Dr. C, 
" KunKan Raja, Head of the Department of Sanskrit, University of Madras. Adyar 
Library Series, No. 61, 1947. Pages viii+473-817. Price Rs. 15-0-0. 

T he pr^nt volume brings to light the remaining portion of the very rare Com- 
mentary on the Hgvuda by Madnava, the earlier portion being published as 
early as 1939 as No. 22 of this very Scries. Our deepest thanks are due to Dr. 
Raja who hm, with strenuous efforts, put before the student of the rtgvcda a critical 
edition of die full te^t of MUhava’s commentary as far as it is available. The value 
of this omimentary lies libt only in its being pre-Siya^a, but in its being based on some 
authorities like YSska’s Nirukta and also various Br&hmaxias. He also refers to some 
other interpietations of words and verses and discards them as being apramdna if they 
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are not backed by any authorities. He also discusses the various grammatical pecu- 
liarities, particularly the accent and has referred to live other works of his rie., the 
aniArama^is of saxnaya, itih^a, chandas, vibhakti, and svara. Nor is he ashamed to 
own his inability to understand a particular point. In such cases and also in other cases 
where there is any difference of opinion he declares that the matter should be learnt 
from the bahuirutah. From a reference on page 735 it is clear that several commentaries 
must have been composed on the Rgveda before Madhava and that they must have 
Ixjcn available to him. 

The present edition is based on the only available MS. in the Adyar Library ; 
and must have taxed the energies of the indefatigable editor to a great extent, inde^. 
For it must be admitted that on the whole die work of editing has been very ably done 
as can be seen by even a casual glance through dicsc pages and the foot-notes on them. 
But in a laborious work of this type it is but natural that some errors both of conunission 
as well as of omission should creep in, in spite oi all the caie bestowed on it by the 
learned editor. Of misprints there are only a few ; but they can be easily understood 
and hence need not lie considered here. Wc might refer to a few instances where the 
original text has been printed as it is widi the remark in the foot-note to the effect that 
the portion cannot be properly understood. Thus wc might suggest that wc might read 
(i) ^vetam adharayah p.478, (ii) hiriisarthas cobhnatih p.483, (iii) parthivasya rajasah 
p.493, (iv) visthitiini p.OGO, (v) sutejasam p.(>45, (vi) tasmin nibalhah patita iti p. 705 
where paiitah is the paraphrase of nibdlhah^ and (vii) sunvatinam ante, p.750 where 
ante is the paraphrase of lularke. Two more cases of tliis variety may futhcr be discussed. 
One of these occurs on jiage GO I where the commentator is discussing cases of sukfas 
with more fsis dian one. He has stated the general rule that in such cases one of the 
(^is is the main drasin of the hymn, while the rcjt are only the protsdhaka or assistants. 
*rhus in the sukta under consideration Rjrdsva is the main r^i as can be seen from the 
17th verse. In VHI. 71 the main r^i is Purtanllha^ and for Ajamllha^ it is stated by 
fiatyayanaka that he only asked Purumilha to recite the sukta with the word stuhi. 
In the light of this explanation wc may now read the passage in question as follows : — 
“Ajamllhas tu puruinijham stuhity ctavad uvaccti iSatyayanakoktam iti.’’ 

The other case occurs on page 496 where introducing the 05lh hymn tlie commen- 
tator says that six liymns from there arc in the dvipadd virdj metre. But generally, he 
remarks, wc take Uvo such verses as forming one and that if after counting like this only 
one verse is left at the end, that verse is to be taken as a separate rk. Bearing this point 
in mind we may now emend the passage in question as follows: — “Dvaipadani sa^ suk- 
tSni/Tatra dvc dvc rcau lokc ekaikam sam^auamo, yuksv antyam ekam ekam cva.*’ 

There are some cases where tlie suggested emendation does not appear to be quite 
happy; and one would like to hunt for a better and more suitable emendation if possible. 
Thus K?apah p. 491, Diptarstayah p. 493, Karm^sevanta p. 597, Padamasyanti p. 576, 
Vyundanti p. 581, Prayacchantu p. 605, and Preritavan iti p. 6l6 will be found to be 
more appropriate and supported by the text. 

Wc may futhcr point out some cases where the original reading as found in the MS. 
needs no emendation though emendations hav^e been suggested .or the same in th foot- 
notes. Thus Paricaranty ahgulayah indram p.478, and Di^<ah stutayo de^tavyah 
p. 497 can be explained as they stand ; and need no emendation whatever. 

But as wc have already stated above such errors here and there are bound to occur 
in a work of this type and need not be taken as detracting from the value of the work 
itself or the vast amount of labour that an editor has to bestow before he can bring 
out a valuable edition of any important work, particularly when he has to depend on a 
single MS. Wc most heartily congratulate Dr. Raja on the high standard that he 
has maintained in this edition by laying before the reader a tliorough picture of the 
original MS. in the text and the foot-notes, and also suggesting in the foot-notes what- 
ever emendations and remarks he has to maikc with regard to the reading as found there. 
Wc arc now eagerly looking forth to the last Volume promised by Dr. Raja containing 
his critical introduction which is sure to be highly instructive and interesting to the 
student of the Rgveda in particular on account of the light it is expected to throw on 
the various topics arising out of the discovery of this important commentator and his 
highly valuable commentary. 

The book is nicely printed and bound in doth ; and well deserves a place in any 
library as an important aid to the study of the Rgveda. 


— O. V.D. 
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Marathi Eiymological Dictionary (Historical and Comparitive)^ compiled by Prof* K, P. 
Kulkarni, Professor of Marathi, Elphinstonc College, Bombay. Published 

by Keshav Bhikaji Dhawale, Bombay 2. Pages 120 + 780. Price Rs. 22-C-O. 

# 

T hese SOO pages are die outcome of the ripe labours of Prof. Kulkarni for several 
years and form the M. jR, Jaykar Prize ivork. Our thanks are due to the authorities, 
of the 23rd Maharasira Sahitya Sammelana for entrusting this work to Prof. Kulkarni 
who had already proved his capacities for a work of this type by completing the Dhdtu- 
kosa oil behalf of the Rajvade Sarhhdhatia Mandir in 1937. 

The scholarly Introduction of 120 pages discussing in details several points in 
philogical studies forms a special feature of this work. Prof. Kulkarni has therein given 
almost everything that a general student of philology should know ; and has given 
it all in a very lucid manner. 

The remaining 780 pagtts Ibrni the main bulk of this dictionary wherein Prof. 
Kulkarni has, as far as possible, tried to give a historical and comparative study of 
Marathi words. lie has given for comparison words not only from Sanskrit, Prakrits 
and current Indian languages, but also from European languages ancient and modern. 
Any student of philology and of Marathi in particular will feel highly indebted to Prof. 
Kulkarni for bringing so much material together and presenting it in a scholarly manner. 


It must, however, be admitted that several words have escaped the notice of Prof. 
Kulkarni ; and a student is disappointed to find that this dictionary omits altogether 
several words like and Even in the 

case of words included and explained ui these pages, it is not always easy to agree with 
Prof. Kulkarni in the ftymolopty or explanation oficred by him. 


Thus it is impossible to accept Prof. Kulkarni’s derivation of (i) (d) from 

reduplicated y/^ (p.t:64) , (ii) ^ as > TR 4- or (pAU) 

and (iii) his remark on (p*b)- (^l) must be derived from the root % with 

the preposition ; for tvithout the preposition the root means merely ‘‘to cover** which 
is just the opposite of the seme conveyed by the word -4^-^ does not in the 

least contain the idea of forest It means ordinary (mangoes) i.e, growing 

in natural course in an orchard as opposea to specially grafted ones like the 51 ^^* 
The word must, therefore, be derived from ^ J with the 

addition of the suffix efSS in the sense of “belonging to, coming from.** 
literally means “what is not begun, i.e. irrelevant,” so that there is hardly any change 
in the sense of the word as used in Sanskrit and as used in Marathi. 

In the case of words like and (in expressions like 

better suggestions may be made. Thus the former may better be derived from 503 
(of. in Marathi) with the addition of ^oS. This derivation is certainly more 
the two sn^csted.^ Prof. K-uUcatni^if we take- into- - 
. by the ward Sindlwdy ¥15211 can xoan^^^esailf >nd 

nMunffiy'rbe- catjpected 'wdtfa the Pk. Wv5 whidi- aceoirjli^ to Hii^^l^ciMid^xaBiveys 
the idea of or, 1^^. Th<r wo(Fd.¥l»r'arra in* -la* to 

emphasize the idea conveyed by the word following it. (cf. ^"00 

Its derivation from SIW^T is only too far-fetched. 

Ngi r>fcan:we agi»withr.Pw>fc.Kvdkamf'w^ 'tfaat^?We s^;,of^ % w^' 

-ie <5fuifedn ieeping-with th«r Sanskrit root undcrlyiijg, it, wbjk 
it has* got only , under the- influence of the word But it may bepcantM oiit 

that^^f*CJr in Sanskrit has both the senses, so . that there, should be no diflSculty in 
having both the senses of from the original Sanskrit only. 

14 
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In spite of all such shortcomings Prof. Kulkarni deserves our heartiest congratula* 
tions for having compiled this valuable dictionary, which, we feel sure, will give a stimulus 
to philological studies with reference to Marathi in particular. 

' We also congratulate Messers Keshav Bhikaji Dhawalc on the high standard of 
the general get-up and printing maintained in this work. 


Drama in Sanskrit Literature y by Prof. R. V. Jagirdar, M. A. (London) , Karnatak College, 
Dharwar. Popular Book Depot, Bombay 7, 1947. Pages vii-f-167. Price Rs. 8-4-0. 

T his is a startling little work in which Prof. Jagirdar has stated and to some extent 
tried to justify his views regarding the origin and development of Sanskrit Drama, 
by “a close examination of the growth of dramatic technique.” Naturally, there- 
fore, has he left the ‘Sxxed question” of chronology in Sanskrit Drama out of considera- 
tion though he has his own views thereon which he has adhered to in the present work.” 

Prof, Jagirdar deserves credit for striking a new line of thought altogether in the 
studies of Sanskrit dramatic literature and boldly putting forth liis own findings some of 
which, he is sure, '•‘will offend the ortJioclox critic.” Tlie present volume, however, does 
not claim to be ”cithf?r complete or satisfactory and tlie learned author intends “to 
bring the story of the Indian stage uT>to the modern .times” by another volume. We 
expect that some of the profilems raised by the present volume will find better light 
and elucidation in the promised volume. 

It must, however, he stated here that Prof. Jagirdar' s work would have carried 
greater conviction if he had cared to state even the rival or orthodox views (as he calls 
them) and examine their validity in the light of his own findings. Thus, for example, 
his view about the authorship of the thirt(‘en plays generally ascribed to Blifisa may 
not be found accepiable unless the rival and the more generally accepted view on the 
point is fully refuted. Again the view about the Interlude in both the varieties will 
have to be substantiated by a still closer and more careful scrutiny of all the Interludes 
available in classical Sanskrit drama* ic works, and also the information about the same 
in the known works on Sanskrit dramaturg>\ On the whole one feels that the work 
though putting forth some bold theories is yet rather wanting in details which in fact 
should form a greater bulk in works professing to strike a new path. 

Wc heartily congratulate Prof, Jagirdar for having brought out a work which will 
be read with great interest and profit by every one interested in the study of Sanskrit 
drama, particularly because it is sure to supply him with several new ideas and problems 
and make him think. 

The book is nicely printed and strongly bound in cloth with a paper wrapper ; 
but the price appears to be rather too high. 

G. V. D. 


Suwi^asabtatisdstra {Sdnkhyak&rikd Saptati) of Uvarakrmay with a Commentary (reconstructed 
into Sanskrit from the Chinese translation of ParamMha)^ edited with English 
Notes, Introduction and Appendices by N. Aiyaswami Sastri, with a Foreword by 
Prof. P. P. Subrahamanya Sastri, B.A. (Oxon.), M.A. (Madras). Sri Venkatesvara 
Qrieaital Series, No. 7, 1944. Pp, xvi 4-112. Price Rs. 6-0-0. 

T he Suvarnasaptati^astra better known as the Sahkhyakarika generally ascribed 
to Jsvarakrspa is the oldest extant systematic exposition of the Saihkhya system. 
Besides the commentaries of Gaudapada and Vacapatimi^ra, there is a third 
commentary called the Mathara-vrtti (discovered about three decades ago which was 
suspec^d to be the original of the commentary translated into Chinese by Paramartha. 

after a very close and careful comparison of the contents of all these commentaries 
it is now jjroved that Gaudapada’s commentary is based on the original of Paramartha 
which in its turn was based on the MatharabhS^ya mentioned in Jain works, which 
however, is quite different from the M^tharavrtti or MStharapranta as it is otherwise 
called by Gu?:iaratna. 
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The very name of the work settles the problem of the extent of the work as com- 
prising seventy verses only ; and the commentary included in me present edition goes a 
long way to fix up the actual verses. The date of tlic commentator can be proved from 
the fact that it was translated into Chinese in 557-669 A.D. and that the treatment 
of the anumana as found in the present commentary is more crude and hence earlier 
than that found in the Nyaya-sutra Bha§ya of Vatsyayana. The commentary is, there- 
fore, assigned to about 350 A.D. which is quite in consonance witli the date of J^vara* 
krsna (c. 300) who is said to be an older contemporary of Vasubandhu (c. 320). 

The learned editor has dealt with these and several other problems concerning 
the Sarhkliya-karika and the commentary published here in a scholarly introduction. 
It is a matter for regret that several misprints have crept into this otherwise very ably 
edited work. Students of Indian Philosophy have every reason to thank Aiyaswami 
Sastri for reconstructing this earliest and most valuable commentary on the Sariikhya- 
karika from the Chinese translation of Paramartha and making it available to them. 


— G. V. D. 


Descriptive Ca*al)gue of Sanskrit Manuscripts in the Atlyar Library^ Vol. VI — Grammar, 
Prosody and Lexicography, prepared by Pandit V, Krishnamacharya, under the 
supervision of Dr. C. Kunhan Raja. Adyar Library Series, No. 60, 1947. Pages 
xx:xii + 45J H iv. Price Rs. 25-0-0. 

T hough sixth in the scheme, tlie present volume is really the second to be pub- 
blished, the lirst (which is the lirst in the scheme also) being already publish^ as 
far back as 1942. Whereas tlie first volume dealt with the Vedic Manuscripts in the 
Adyar Library, the present one describes the Vyakarana, Chandas and KoSa manuscripts. 
Out of the 1,037 MSS. described in this Volume, 746 belong to Vyakarana, 48 to Chandas 
and the remaining 243 to lexicography. The grammar manuscripts have been arrange 
into three groups, Paninian, non-Paainain, and Prakrit including Tciugu. The MSS. 
have been ably described and ample extracts have been given. The compiler has also 
given information about the author and the work contained in the MSS, under 
description. 

It was believed up to now that Bhattoji's Sabdakaustubha went only as far as the fifth 
ahnika of the third chapter ; but the present catalogue reveals that it must i<avc gone 
al least upto the end of the fourth chapter. The Kavikalpadruma described under No. 
434 would betier have been included in tiie No:i-Paninain Manuscripts. The author of 
the Vr tta-dyumani described under No. 752 is Ya>avarUa Gangadhara CandracQ^, 
the son of Gangadhara Ya-avanta Candracuda who worked as c/imn of Malharrao 
Holkar lor several years. From his own statement we know that he composed the 
Vttta-dyumaiu in Saka 1697 at a place known as Paribhadra situated on the bank of 
the river Bhima. The name of’ the author of the Vanibhusana in the printed edition 
appears as Dirghaghosa and not Dirghayosa as is found in this Catalogue under No. 761. 
Similarly it is stated there that this work is profusely quoted by Lak§minatha in his 
commentary on the P*akria PingalasQtra composed in i6()0 A.D. This would show 
that Damodara must be placed at least a few decades before that date. As for MahSdeva 
Vedantin there can be no doubt that he composed his commentary on the Visnu-sahasra- 
nama in 1664 A.D. which evidently shows tliat the date fixed by Garbe cannot be 
accepted. 

In spite of some deficiencies and inaccuracies of the nature mentioned above that 
have crept into this volume, it must be admitted that the MSS. have been ably des- 
cribed ; and good information has been brought together along with relevant 
quotations. 

The Introduction from the pen of Dr. Raja may be said to form a special feature of 
the work under review. In it he has given a brief survey of the grammatical literature 
in Sanskrit and shown the importance of grammatical studies even to-day. We sin- 
cerely and heartily congratulate Dr. Raja and the learned compiler of the present 
Volume and look forward to similar Volumes bringing to light important MSS. and 
useful information in other branches of Sanskrit literature. 


— G. V. D; 
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Hao JB^Aadwr Dadaba Pandurart^y* by Prof. A. K. Prioliar. Published by Kesava Bhikaji 
Dhavale, Bombay 4. First Edition^ 1947. Prirr Rs. 12-C-O. 

T he raw materials for biographies arein general letters or diaries, eulogies or historical 
annals or briel biographical noiires in contemporai y periodicals. The value of biogra- 
phies depends on the amount of light they are able to throw on the development 
of more forma), more conscii^us or more complete records of human careers. For this 
purpose the historical method can be applied to the subject matter as a means of exacting 
Tacts. The historian applies tl;e idsloi i( al ined od lo doi umenu that have survived from 
the past and collecls his data. 'Fiicse arr tlien i luploycd by liirn to reconstruct pictures 
of past personalities or past enitures by following aiM xaetiug scientific method of not 
taking anylhingfbr granted and not allowing one’s own iniaginaiion to run in subjective 
speculation. For a sch<»larly historian of culture Cii* literature, history means 
mainly (a) process of exatniniiig rcconls and siirvi\ als and (b) presentation of the 
results of that examination in a rrronslrii.c tt*d form without doing violence to the 
records in a lucid and logi< al way. 

These canons generally apply tti the book undi r review. 'I'o make a book ofscholar- 
ship of this kind both readaliie and authoiilati* e is an nrhir vement in itself and we 
eongratulate the author on this. 

'Fhis book in Marathi consists niandy <»1 pa»‘ls- a critical essay on “Autobio- 
graphy, biography, and Memoirs” by iVof. R. K. Lagu (.'111 pages)-- Autobiography 
of Dadoba Pandurang editcxl by Mr. Priolkar f200 pages) and the addencliim lo the 
autobiography compleied by ilu; author, Mr. IViolkar, into a biograph.ical account of 
Dadoba Parulurang (2<)l pages). 'Fhere is also a foreword by the Hon’ble Shree B. Cb 
Khcr, Prime Minister, Homfiay (4 pages) and an aeeonnt <>!' the writing of this book 
by the author ( 1 7 jrages ' . 

The essay by Prof, r.agii is in no way (onnerted with th(‘ work of Mr. Priolkar but 
gives a good historical background to the subject of writing of autobiographies and 
biographies in general and in Marathi language in particular. 'Ihe work of Mr. 
Priolkar would not have been less scliolaily without this essay. The account of the 
author about the work is veiy interesting partieuiarJy bixaujc of the pains he has taken 
to sift evidence and do the* research regarding the manuscript of the autobiography 
and the material he has collected for th<‘ biognmhy. Th(‘ book is wanting in one import- 
ant feature and that is an t'xhuusUve bibliograpliy of the pi imary and secondary material 
used by the autlior. He has bci-n apologetic about it (page and his fear was want of 
.space. Some of the references .'ire mentioned in the Idot-noies and the abbreviations 
of some of the documents nscxl l',y the author have been given on page 50. However, 
for any such scholarly book an exhaustive bibliography is indi^pc^^able and it is hoped 
that this improvement will be made by the author in the second edition. Tlie work will 
also gain in its usefulness by an addition of a jiageor two gi\ing dales and import ant 
events in the life of Dadoba Pandurang. 

This work has mainly three aspects : (i) eciiiing oi ihe autobiography — a scholarly 
piece of work (ii) taking up the thread of tin' autobiography emd completing it as a 
biography — a very interestixig piece of literary writing and information (iii) historical 
signifxancc of the work throwing so much light on tlie life of the people particularly 
in Bombay and Maharashtra during the first yeais of British riili* in India in the 19th 
C4entury. 

At the outset a word may be said about the presentation of material in the work, 
'fhe author has succeeded in creating an atmosphere of the early 1 9th Century social 
and political life of the people and sustaining the interest of the reader throughout his 
account in the biography. This was no mean task when he had to write it as a conclu- 
sion to an autobiography, which in itself, is a very interesting document for all students of 
the period. 

Dadoba Pandurang w^as born in Bombay on 9th May, 1814 and his autobiography 
has been brought up to the year 1 848. The biographical account is given for the rest 
of his life upto 1 882. Thus the period nearly covers the whole span of the 1 9th Century. 
The author has given in brief the period during which the autobiography was written 


♦This book was aw^arded the R. B. Dadoba Pandurang Tarkhadar, Prize of the 
Bombay University as the best Ixiok in Marathi of the year 1947-48. — Editor. 
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(pages 44 and 4i>) from wliich it is clear that the autobiograpliy was begun in the year 
i 808 and was left incomplete in the year 1882. The story of the manuscript described 
by the author (pages 42 to 44) is unusually interesting and reveals the general condition 
of valuable manuscripts and records in our country. 


I'he hero of the book is not a great historical character but every school boy has 
heard his name as the first \vi iter of a text-book of Marathi Grammar. There is nothing 
dramatic, romantic or cxlhlarating in the cliaructer of the hero. He has no political 
secrets to divulge nor strong personal animosities to express. The conscious analysis 
of the iiigrcdienis which enter into life writing is perhaps lacking here. But here is a 
picture of the common man of the i 9th Century from the cradle to his grave — of one who 
felt and thought intensely and in a limited sphere of life held high social and moral 
values. Mr. Priolkar has successfully applied his critical theory in painting consistently 
the character of the man in the second part in conformity with his self-depicted character 
in the first. 


The autobiograpliy edited by Mr. Priolkar is in itself a piece ol scholarly work, 
particularly because of the foot-notes and explanations oflered. '^fhese throw light on 
the language of th<i time, the social conditions and tlic various publications with whicfi 
the hero had his contact. Points of grammar and philology as well as obsciuc words 
have been explained by the editor. Ca'oss references fioni other works have been 
given to explain points whirb may not be clear to the reader, i’hese 200 pages are 
valuable in thenisehes to a student of literary and social history. The significance 
could have been enhanced if philological and gnnnmatiral notes could have been a little 
more exhaustive, and fuller extracts fr<*m th(‘ cIocunKuits of n^ference had been given ; 
for this is surely a store-hou^e for n search students and apart from what the author 
wanted to do— wiitiiig about orihograpJi)’ which ccilainly can be done even novv’, these 
200 pages, as edited by Mr. Priolkar, are a suuno hook for rcst^arc h workers in the field 
of social and political iiistory as well as literaty his(or\ of llte ])eri<)fh 


'liie latter half of the U»()k, which is a biogiaphy written by the author, opens new 
vistas into many histv)tical, social and political contro\er.\it*s. 'i'he author, it must 
be said, has set about settling a good many of tliese by giv ing iiecessaiy ovddence 
but cv'ery time one feels that more information and more light on die problems he has 
touched upon would have made the students of the period very aleful to him. 


Dadoba Paiidurung is the fust gramma! ian in Maiailii language and the chapter 
about various editions of his grammar and his v\orl s throws gieat deal of light on the 
early history of the w citing of M^irathi grammars. I'lic author even touches upon reli- 
gion, social rcfoims, political problems, the rule of ihe British, edutatiem, schools, etc. 
It is these subjects tliat need furtJier research and die Jiiitliorlias rightly show 7 i the line 
for such research : the old newspapers, the old r(*<’ords, the gov<‘rnmen( gazettes and 
the periodical lik raturc of the* time- these have lieen gca’.e througJi with gieal patience 
and the author has given us a connected story out of this data. '1 he extiacts given from 
the Bombay Ga^zeVe of the year 1841 (pages 885 to tell us abuLl the British rule of 
the time and the protest dial was started by some of our nu n ev en more than a hundred 
years ago at the v ery l^cginning of the British rule. 


The value of this book can be considered particularly from one pcjint of view and 
that is the new attempt made by the author at scliolarly work of research through old 
records. This type of w'ork is being done, for example, for English literature in the 
British and American Universities. But our Universities are taking up this line of 
research now and Mr. Priojkar lias done creditable performance. 'J’he tremendous 
amount of work that has been done in the rase of research into periodical literature in 
English can hardly be compared with any work done with reference to Indian languages. 
This is partly due to the fact of paucity of material available and paucity of properly 
indexed records. However, the energy that is being brought to bear on the subject by 
the Department of Archives of llic Bombay Government and of the Government of 
India will bring forth good many opportunities for scholars and students to explore into 
the dark past with tlie sci'^ntific spade of the academician and the lines of such a work 
have been suggested by Mr. Priolkar, This book, therefore, deserves high commen- 
dation. 


— K. L. JosHi 
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DoiAri.ia Crista— Lingua Concani per Tomas EstevaOf edited by Professor Mariano 
Saldanha. Agencia Geral das Colonias, Lisboa, 1945. Pages 268. 

P ROFESSOR DR. MARIANO SALDANHA of the Lisbon University deserves to 
bei congratulated on bringing out a second edition of the Doutrina Crista by Fi. 
Thomas Stephens, of which the first edition was published in Goa in 1022. This 
second edition contains, besides a facsimile reproduction of the first edition, a masterly 
introduction by Professor Saldanha, as well as critical notes, a Glossary and Biblio- 
graphy relating to the author and his work, all written in Portuguese. 

Father Tliomas Stephens (1549-1619), the author of the Doutrina Crista, came to 
India in 1 579 and was the first Englishman to have visited India. His letters from India 
to his father arc said to ha\'e helped in bringing about the incorporation of the East 
India Company. The Doutrina Crista is a religious work in the form of a dialogue 
between a Guru and his Shishya, written in the spoken idiom of Goa. The language is 
referred to in the book as “Lingoa Bramana Canarim.** The aim of the book was to 
indoctrinate the converts to Cihristianity from Hinduism into the tenets of their new faith. 
In addition to the Doutrina, Fr. Stephens prepared a grammar of the spoken language 
of Goa, under the title “Arte de Lingoa Canarirn.*’ Ihis book after being revised and 
enlarged by four priests of the Society of Jesus, w'as printed in 1640 at the College of St. 
Ignatius at Rachol (Gr»a). Fr. Stephens’ magiiu.n opus ^ how'ever, is the Christian Purana, 
a poem composed in Marathi, the literary language of Goa. This w'ork was printed 
and published in i 61 li, during the lifetime ofiis author. In the introductory chapter of 
the Christian Purana, w<! find refere nce to the Doutrina, and to the conditions under 
which it had to be supplemented by the Christian Purana in Marathi. The Purana 
^vas written at the special r(M|uest of the Brahmin converts of Salcette, who were expe- 
riencing a vacuum in their religious lives owung to there being no adequate Christian 
literature to replace the elassieal Hintlu Puranas in Marathi of which they had been 
depriv(‘fi : 


/i Zi hy doutrini b^r^uy niquy 
Carauissy patthd hiye loqul* 

Deaucya patama vollaqhy 
Pdnv7mesiii2rachY (131) 

P^znna he doutriny vanchoni ana 
CahT ycca agdllem xastra Puranna 
Zari ama^carauite pattlian^ 

Tari honte change (134) 

Ha motta abhiprauo zi mhjnne ^ 

'fumT tari varilf maguilT puranne 
T< 2 ri piYztipustaquc arna carenne 
Cfliss? nararity tumf (148) 

Ya passoniya zi ata 
Gentiyanchca puranna c^tha 
Nauea Ghristauanchea chita 
Atthaiiflty deqha (l44) 

y.avi M^ratthiye bhassechT cahr 
Xastra Puranne hontf ama tthaT 
Tari locacha manorathu paT 
Puma honta (145) 

At present, the Doutrina Crista is a work of immense value to a wider public than 
the Indian Christians on account of its language. Under the pressure of the circumstances 
of modern life and with wdder spread of the knowledge of the literary languages the dia- 
lects arc at present rapidly going out of use and undergoing rapid transformation. In 
the present work we find preserved the form of the dialect spoken by the Brahmins of 
Salcette in Goa about 350 years ago and this makes very instructive comparison witli 
the present form of the same dialect. At present tlic dialect is popularly known as 
Konkani and Dr. Saldanha uses this name on the title page. It is mleresting to remember 
however that this name is of comparatively recent origin ; in fact it seems to derive 
not from the name of the place in the sense of the language spoken in Konkan, as is 
currently believed, but rather from the name of the community speaking it, Konkani 
being the language spoken by theKonkanes. The word Konkane is much older and was 
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the term applied to non-Christians by the Christians since comparatively early times. 
Father Stephens uses the word in this sense in the work under review : 

“Somesta conc^nncalc Deva, dcv^iduta, anny tanchy 

ritu par^uaddi, achara, ghaddjpanna, zoissipanna 

uarzunu, yec^chi sateuanta paramcsparaca manu deuncho — ’ * (p. 1 30) 

Apart from the name, the actual form of the idiom as it appears in this work bears 
close affinity to older forms of Marathi such as the language of Dnyaneshwari, and is 
comparatively far removed from the present day Konkani as spoken by the Goa Christ- 
ians. In fact the language spoken by the Saraswats of South and North Kanara today 
provides a closer approximation to the language of the Doutrina Crista. The work 
under review, which was deliberately written by its author in the spoken langu^e of 
the contemporary Christian converts for their daily use, would be hardly intelligible 
to average Konkani speaking Goa Christian today. One way of realising the extent of 
the wide gap that separates Stephens^ language from the modern Goa dialect, is to c'^m- 
pare the work under review with a modern version of the Doutrina. I have before me 
a copy of the “Gatechismo da Doutrina Crista em Concanim,” prepared by “Presbiterio 
Francisco Antonio C. Nazarc, Professor sido de Semanario de Damao,” and published 
by Tip: Rangel, Bastora (1 938). In this book, the obvious object of making the Dou- 
trina intelligible to the modern Goa Christian has necessitated such a variety of changes 
in language as well as other additions and omissions that it has been transformed almost 
beyond recognition. 

Dr. Saldanha has indeed placed the students of modern Indian languages under a 
deep debt of gratitude by bringing out this very scholarly edition of the Doutrina Crista. 
The Agencia Geral das Colonias of the Portugal Government also deserves our thanks 
for undertaking its publication. The price of the book is not stated. It is unfortunate 
that although the book was published in 1945, it is not so far available for sale even n. 
Goa, where one would expect the value of Dr. Saldanhahs labours to receive speedier 
recognition. It is to be hoped that such Universities in India as offer courses in the 
development of Marathi language and literature will show their appreciation of the 
value of Stephens’ book ard Dr. Saldanha’s work in connection therewith by prescribing 
the Doutrina Crisla for critical comparative study at the appropriate level in dieir 
postgraduate programme. 

-A. K. Priolkar 


Jjocaiion of LaAkay by Sardar M. V. Kibe. Manohar Granthamala, Poona, 1947. 
Pages vii 4-62. Price Rs. 2-0-0. 

L ocation of Lanka is one of the most fascinating and elusive riddles of the 
Ramdyana^ and in their attempts to solve it, scholars have found diverse and varied 
sites, some of which have bceen mentioned by Mr. Tikekar in his Introduction. 
Tt is indeed curious that the same data from the Rdmayana should afford such diverse 
and mutually contradictory conclusions. Besides these theories, some hold that the 
Lanka of the Rdmayana is but an imaginary fortress having no counterpart in actuality, 
while others interpret the story of the Rdmdyaria as an allegory. 

Sardar Kibe, who first put forth his theory before twenty years, locates Lanka 
north of the NarmadS and Vindhyas near Amarkantak in the Central Provinces. He 
has no doubt put a strong case, but has not attempted a complete refutation of the Cey- 
lon theory, nor has he answered criticisms against his views (Cf. Bhandarkar, Jha 
Comm, VoL)i North of the Vindhyas traditions relating to RSvana arc associated 
with places in Jodhpur State as also in Bastar and Sonpur States in Orissa, /and Lahk^ 
can as well be located in these territories followng Sardar Kibe‘’s interpretation. 
main point for consideration is the identification of Godavari and Vindhya, and/ the 
present reviewer considers that the Rirndyam references point to the river near Nasik, 
and that there was another Vindhya near the southern extremity of the peninsula (Cf. 
Pargiter,J/M5, 1894, p. 261). . . ' ; 

The book deals with other topics besides the location of LankS, such as the descen- 
dants of Rivana and the unhistoricity of the Uttarakfi^da. Here also the author docs 
not fully consider the other side. However, the book evinces Sardar Kibe’s deep study 
of the kdjndyatui and allied literature, and will amply repay perusal. 


A. D. P. 
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AeSrya Dhruva Smdraka Giantha {AcUarya Dhruva Commemoration Volume), Parts II and HI, 
edited by Rjisiklal Cl. Parikb and others. Ciujerat Vidya Sabha (Gujerat Verna- 
cular Society), Ahmedabad, I04G. Pagts vi -i90, vii“2t>2, witli plates. Price 
Rs. 8-0-0, eafJi volume. 

T he Gujerat Vidya Sabha de\srrvTs to be congi atulated by scholars interested in 
Oriental learning for the varied and sumptuous I'arc in memory of the late Acharya 
Dr. A. Ih Diiruva, “the last of the leained Brahmarias of Gujerat,” as Shri K.M. 
Mumhi aptly said. 'I’he second part cr>n tains some appreciative articles about the 
learned savant, wiiich thiow a vvonderAd light on the dilfemu facets of his life and 
scholarsliip ; tlu*rc arc also articli^s on genned subjects. There arc papers on Indolo- 
gical subjects in Part III. 'i'lic total numlier of contributions in both the volumes, 
excluding p^;rsonal nnuimsceneej is alK»'it |t». It is not possible in this review to refer 
to all of them. We have drawn ati^ ruion imly to tlic important papers that interested 
us. The nanic.s ol' the writf-rs evinet tho high lespcct in which Atharya Dhruva was 
held by scholars all <»vt i India. 

In tile srcoufl patl, l)r. Vniannitii Jiin wriles about Khwaja Mir Dard, an early 
Urdu witli j.i »»nioMs iVoni his work^^. Prin(;i))iil A. K. dVivedi’s article on 

‘"'rhe l^'rfection lh:it is Re-ality’' show, that “if is not perlection in armaments 
lliatis R'*ilitv% buL j)urs‘iio,\ in .Soiiiiurd Kcali/atJon wiiich is Realuv and also Bliss.” 
In a ieain.'fl ami tho.rdidul atfieh ( uuilcd ‘‘A Ww Approach to Philosophy,” Dr. 

H. funnarkar soUcs that the dJ,i o\a'ry and •\Uablisinn(‘ni ol an appropriate philosophic 
method is llc' sinr (jni //-iv of the soUilioii ul' our on sv at diiricultii'S, and discusses tlie 
various as(ieris of s >cial piu'ouipii)'. Dr. S. \. Puutambckar deals with the “Rela- 
tion of Ifisi'Hy arui S > •iology/ and coui hales that “we cannot subordinate history 
(o sot:it>Iog\ ’ In ‘ Social f' ;'elK»logy banguago" Dr. P. H. Wtlavalkar discusses 
it voimI tluDi’K s I'^gaicliiig lie- origins of hurnrii; si'iccch, and shows language as a power- 
ful sov.ialising fore ■. Dr, B . >1 tkanur.s “Administrative i'hinrtion” examines the com- 
bination ol cK.* jtiv ' ..lid functions in India. With imaginativ'c and psycho- 

logical insight Mi is iktat-jli Siiahhai rcr"»iistrii('fs llic relationship between Ernst 
Toller anel Tessa on tin* b:si^ of Lottrrs from Priso>i- IVof. Ghecnrala*s article shows 
that Dhariiiu is the liasi^ of rh * State, which exists in ordn to sustain and enforce Dharma, 
and is the sanctitui bchifid the antiiority ol the king. 

The third part opens witli “ i1ie rootv Ven and its verbal lorms in the Kgveda'’ 
by Dr. V. M. Apte, foll(»wetl by an intcre.sting article on the Kathopanishad by Dr. 
S. K. Miitra. There are t.hrc<' articles on the Bhagavadgita : Dr. Belvalkar inter- 
prets afresh the Yajiiacakra in III.' l-lo ; Dr. P. M. jClodi discusses the central teach- 
ing of the Gita and the harmonv of its difleient AdhySyas ; Prof. Umashankar Joshi 
refers to the Secret of Supreme Hai mouy from the Gita. Papers on Jainism are contri- 
buted by Dr. Bool Chand and Mr. IJ. P. .Shah, \vhilo Dr. B. Bhattacharyya writes 
on the sublinm Mahavana, P.iintings are dealt with by Dr. Majniiidar and Mr. N. 
G. Mehta, while Dr. Katre and Prof. K. K. Sastri write on linguistics. Rao Bahadui 
K. N. Dikshit has an interesting and important note on the Archiieology of Gujarat , 
which alas! he could not live to see in print. 

Special mention must be made of Dr. Chatterji's learnerl and t hough t-provoking 
paper, jayadeva Kavi . Dr. Altekar concludes on cpigraphical evidence that 'during the 
Gupta- Pailava period, the state and village community claimed ownership in waste, 
Tiiai'shy and forest lands only, while all arable land belonged to private proprietors. 

Kajapoinu out the great difference between the deseription of Aja in Canto II .and 
that of Dasaratha in Canto IX of the RaghiwaMa^ and incidejitally bin tis that the. later 
canto docs not sef‘m to be the •'vorlr of KSlldlsa. Dr. R^gh^an hai 'ducussed 

of the expression “devipampfr iya. ” In his ''T\m IS^otas on th6 X^rigiti :df 
Prof. Mankad shjbrws that the earliest Gr6ek*dramit wat5 momaldgue; 
the Tt^sas and phams in Apabhr^rfisa aiitt'pld' Guji?r&tl Nityatitypies 

descwhW'itt.the ofli^-^vorks. Mr. A. ISI. 

d^'s/witb, th'e authorship of RasdetnavtisadhiS^kara, and Other* v«arks-' erf /S^ 

Mr. Nii^ah^i draw attention to a little known- 1 8th ctmuty work' on poetiGa''i&anied 
Harhsampfh'd. Among scientific literature, w e find articles c»i the VPrOCttBSicai-bf'the 
Equinoxes and its discovery in India” by Prof. Abhyankar, “Glimpses from the 
Ayurvedic by Dr.'B. A. Pathak, and “the r51e ofYava and Cana ka in the 

regimen of Indian horses” by Prof. Code. 

'The volume.^ with such articles on varied subjects by competent scholars will* no 
doubt prove u.seful to all woikcrs in InHoIogy. ^ 


A. D. P, 
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^akairaj^ofBhartfhari(TheSotahernArcfUype): Forthe first time edited by D.D. KosambL 
Bhfiratiya Vidyfi Bhavana, Bombay, 1946. Price Rs. 5-8-0. 

*TpiHIS is a carefully prepared critical edition of Bhart|phari*s Satakatraya representing 
I the main form of its southern tradition or recension. It is based on about 24 manu- 
scripts divided into four groups in accordance with the script in which they are 
written, namely, Devanfigari, Telugu, Grantha and Malay&lam. 

The learned author has collected and sifted his manuscript material and other 
evidence very patiently and methodically. The determination oi the number and order 
of the stanzas in each of the three Satakas, and particularly the fixation of the form of 
each stanza is indeed a very difficult task even when it is restricted to a single recension ; 
but it is creditably executed by Prof. Kosambi, following the best traditions of editorial 
integrity and aloofness. 

All variants from the manuscripts are systematically noted under the text, after 
the commentap^ which by the bye, is by a southerner of not a very high antiquity. 
Further, what is more useful for the determination of the authorship^ of each individual 
stanza as well as the degree of its popularity, the different anthologies and other works 
where the stanza is quoted arc mentioned with its exact location therein. When in the 
anthologies the authorship of the stanza is ascribed either to Bhartfhari or to some one 
else, this is indicated within the brackets. 

In short, this is an excellent piece of editorial work and we cherish strong hopes 
about its successor, namely, a comprehensive critical edition of the iSatakatraya, with a 
detailed inquiry into its authorship and other kindred problems. 

H. D. VXLANKAR 


Life in Ancient India : As Depicted in the Jain Canons y by J. C. Jain, M.A., Ph.D. New 
Book Company Limited, Bombay, 1 947. Price Rs. 35-0-0. 

T he book is an attempt to reconstruct life in Ancient India from allusions to contem- 
porary men and events — ^mostly incidental— occurring in the Jain Agamas. The 
Jain Agamas arc composed in a PrSkfta language called ArdhamfigadhI, which 
was derived from Sanskrit and which is supposed to have been spoken by the common 
people at the time when Mahavira preached his doctrines and faith. Naturally, the 
Agamas like the Buddhist scriptures, disclose an acquaintance with the same phases and 
characteristics of Culture and Civilization of the ancient Aryan Community, which are 
known from the study of the Sanskritic sources of the same period. The Jains and the 
Buddhists were part and parcel of the Aryan community and could not have any separate 
culture or civilization. They differed from others only in respect of their religious faith 
and behaviour as also their philosophical doctrines ; but certainly not in the degpee oi 
their civilization, nor in their notions about general morality, their social customs and 
beliefs, their knowledge of secular sciences like Medicine, i^tronomy, ^trology, History 
and Geography, and Politics. So that a study of the Jain Agamas is not expected to 
throw much additional light on the general conditions of life in ancient out is 

expected mostly to confirm what is known from the Dharma^Sstras, the Epics, the Pur^as 
and the KSvyas, i.r., from the post-Upani^adic literature composed in Sanskrit. Yet, 
because Jainism in its earlier phases, mostly flourished among the trading clasps and 
other strata of society which were not ridden with the Vcdic ritual, the Jam Agarn^ 
are bound to be a fruitful source of information about the life of masses in general and 
of Jain Laity and Srmanic order in particular, in ancient India. From this point of view, 
Prof. Jain’s book admirably serves its purpose. 

Prof. Jain divides his work into six main sections dealing with (1) Nature and 
History of Jain Canon ; (2) Administrative organisation ; (3) Economic aspects ; 
(4) Social conditions ; (5) Geographical material ; and (6J Some important kings and 
dynasties, i.r., historical material. Of these, sections 3 and 4 are more interesting Md 
informative than others, in view of what is said above. In section 3, the author 
collected ample material from the Jain Agamas which throws a flood of light on the condi- 
tions of agriculture and other productive occupations of those days, m ^so of tra^ 
labour and transport. In a separate chapter of this section, the ^thor has wUected 
evidence from the Jain Agamas about food, dress and luxuries of the Jam s^iety md 
ab&xt food of the Jain Sfidhus in particular. But, when in his para^phs on food, wnc 
and meat-eating, the author makes some observations on the prevalence of these things 


15 


Iti JOURNAL OF THE UNIVERSITY OP BCM^IBAV 

llBthttoeiety^we must not be mislead into thinkinci that this was so amoniE^ the Jain lay- 
men in particular. It was common to the masses, thoTi^h attempts were constantly 
xn^e by the leaders of Jainism to inculcate abstention from wine and flesh-eating, as a 
of religious dogma, among their followers. Ileferences to meat-eating among 
the Jain S&dhus mast of course be understood as under very special circumstances and 
d|t general statement which the author mak(*.s in the last paragraph under the sub- 
section on meat-eating on pp. 127-128 is, we think, not supported by facts as disclosed 
by the Jain Agamas. 

Infection 4, the chapter on the position of women is particularly interesting, more 
especially, the paragraphs on the female ascc'tics. Under the paragraph * ‘course of 
study** on p. 170, it should be noted how the works and subjects of study mentioned the 
Jain Agamas constitute a course of study which was in no way peculiar to the Jains, 
but was common to all students of the Aryan community of ancient India, of which 
the Jains formed only a part. How could otherwise the Vedas and the Vedangas etc., 
be included in this course? On the other hand, chs. 5 and 7 of this section namely 
the fourth, contain valuafdc information about religious conditions, manners and 
custonts specially obtaining among the Jain Sadhus. Oeographical lexicon given in 
ch, 4 of the next section (on pp. 2fl3 to is a very valuable contribution to scholar- 
ship* One should have liked to sec a similar list of historical or semi-historical persons 
ill'the next section, where in the second chapter, an index of important kings and dynasties 
alone is given. 

We heartily welcome this scholarly presentation of facts about life in ancient India 
as gathered from the Jain canonical works and congratulate the author on the same. 

— H. D. Velankak 


JMnandanam of Xnandardya Mukhirj, edited by V^aidyaratna Pandit M. D. Aiyangar, 
with his own Comment arv called Advar labrary, Adyar, Madras. ifl47. 

Price Rs. 20-0-0. 

J JVANADANAM is a Sanskrit drama embodying the teaching of the Ayurveda 
and also of the Advaita Vedanta philosophy, ddie author Anandaraya Makhin 
'was the Dharmadhikarin during the reign'? of the Maratha kings Sahaji and Sarfoji 
of Tanjore in the 1 7th eentiiry A.D, An c lition of this drama was first published in 
Telugu script at Mvsore, 18 SI A.D. Anotlicr eviition in the Devanagari script was 
published in the Kavyamala series in 1H‘JI at Bombay. This latter edition is full of 
‘•tnhtakcs and irregularities,” Sothepresent editor lias brought out tliis n jw edition and 
published an exhaustive commentary of his own on it. This new edition is based on 
the two p’^inted editions mentioned above. Evidently, the dVlugu edition and the 
author's knowledge of the Ayurveda, Sanskrit Dramaturgy and language have helped 
him to improve upon the Bombay edition. No additional manuscript material has 
bt^n used for this edition, which however, is bound to bo very useful through its 
exhaustive commentary. 

H. D. Velankar 


PrSkftahrakdia of Vararuci^ with the Commentary of Rama Panivadoy edited by Dr. C. 
Kunhan Raja and K, Ramcandra Sarma. Adyar Library, 1940. Price Rs. 4-4-0. 

V ARARUerS PRAKRTAPRAKASA was first published by Cowell withBhamaha’s 
commentary and an English translation in 1854. This was revised by Dr. P. L. 
Vaidya and published in Poona, 19.TI. In the present edition, the commentary 
of Rftma Paijivada is published for the first time. Rama was a Southerner and an 
author of some Prakrta poems. The edition is based on three manuscripts, two of 
Which are written in Malavalam characters and the third is a recent Devanagari tran- 
nefipt of a similar ms. in the Cochin State, 

The text of the Sutras as known to our commentator is substantially the same as 
that of Bhftmaha ; but in Bhiraaha’s version, the 5th chapter of our text is sub-divided 
into two chapters, first ending with the 44th Sutra. Besides, the last two chapters, i.#., 
thfe Irtth and the 11th in Bhftmaha's text are unknown to our commentator, ^me 
edhiOkis of the PriUertaprakiia give also one more chapter, but this seems to have been 
unl^own to Bhhmaha who does not comment on it. 
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The variants from the manuscripts are given at the end of the bodk (pp*16Ul98}. 
Indexes of the Sutras> the PrUarta words occurring in the commentary and examphi 
quoted by the commentator are added on pp. 95-^ 4i . The three chapters which 
sometimes ascribed to Vararuci as said above^ are also given here, the first two with 
the commentary ascribed to Bhaniaha,on pp. > 43- J 60. The edition will prove extnmie^ 
useful to a student of Prakfta grammar and the evolution of the Prfilqrtaa isSouthindia 
in particular. 

— H. D. Velanjcar 


Song oftJie Spirit (Selected Verses of S’ami — Mystic of Sind), translated by Shanti L. 
Si lahani, with a Foreword by Sadhu T. L. Vaswani, AUaharakhia’s fiungalpw, 
Behind Mayo College, Ajmer. Price Rs. 3-0-0. 

O NE docs not know much about Sindhi literature, especially the original Sindhi 
literature in the past. As a matter of fact, there have been very few original 
Sindhi publications, and a large amount of translations in Sindhi cropped Up 
only during the last fifty years or so. Some clforts in original writing, however, have 
been made by the youthful writers just since last ten years or so, but that literatum will 
have yet to find its place in the future. All this time the Sindhi literature has been 
proud of two classical Poets at any rate — Shah Abdul Latif and S’ami; the former hat 
given us the songs of Sullism, and the latter has given us the philosophy of Vedanta, 
fhe songs of both these great Poets have become our national heritage. 

Sind has undergone the influences of its different Rulers from t;me to time, and 
particularly the Sind Hindus have hardly maintained their originality in all spheres 
of life, inclu ling customs, clothes, etc. Till recently they were under the Western 
inlluence, wliicii at present .they have not yet discarded. Maybe, they have retained 
indivdduaiity of seli-rospect and self-dcpendeiuc. But speaking of Sindhi literature, 
as it has Ar<;bic script since the last century, the Sind Hindus have not much remained 
in touch with the Hindu literature of the rest of India. S* ami, however, has filled this 
gap and given them the nutshell of the Hindus’ Wisdom of* Vendanta. As Sadhu T. 
L. Vaswani has said in his Foreword to the book under review : “The heart ol* S’ami ’i 
siokas is set upon living and loving union with One who transcends Many that change 
and pass. The ‘Many’ are the veils of Maya : they shut oft the Light ; they must 
be pierced to uphold the adorable Faces of the Beloved.” 


S’ami is indeed the unique figure in Sindhi literature. He has dealt primarily 
with the liclJ of inner exploration and illumination, making our hearts whole, trans- 
forming us into his spiritual supermen, by realising iJie God within, putting us in tune 
with InfiniLe. By iniliiition and inner striving, S’anii found the way to the “inmost 
centre in us all, where Truth in its fullness doth abide,” and brought out jewels of 
that Truth that met his quickened insight. 

To know something of S’ami, he was the son of a rich merchant. However, 
instead of the material treasures he went after the spiritual ones. He found his SrU- 
Guru, his spiritual Master, and has composed his siokas after his name, reverentially 
calling him S’ami or Master. Chainrai, which is the original name of the Poet, 
was ciiarmed by the S’ami’s personality, at whose feet he tried to study and to practice 
meditations. Later he poured out his realisations in the forms of siokas, which it is 
said, were written by him on mangoleaves and slips of papers and accumulated in a 
big earthen jar. 1 hese were collected by his son, who showed them the light of the 
world. The language of the siokas is Sindhi and the script Gunnukhi. They number* 
ed about 4400, of which 2100 were published by Dewan Kauromal in Sindhi in the 
Arabic script. 

Again this raises the point of the script of Sindhi, which the reviewer has been 
filing should be Devanagari. When one reads the literature in Hindi, Marathi, 
Gujerati and Bengali, he finds that Sindhi also is a real sister of these languages and 
one of the daughters of the Sanskrit language, from which all these languages, including , 
Sindhi of course, have been derived. Nobody has disputed this fact and also the fact 
that writing and reading in Devanagari script is more scientific and easy than the 
present Sindhi script, connected with Arabic and forced on the Sindhis by a Britisiier 
not even a hundred years back, in about 1862. Prior to that the Hindus of 3i||d 
used Devanagri script for their language. 
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Leaving the above controversy at that and coming again to S’ami’s slakas, they 
contain hints on right livin^» understanding the Great Within, developing Self- 
realisation and God-realisation. He has endeavoured through them to lead his 
readers to seek and find the Kingdom of Heaven within, in the simplest way possible, 
declaring his universal message, and bearing witness to the Light within Light that 
lighteth every man, and the Voice of Silence, the music and melody of the Song of Life 
which everyone may hear who has developed the inner ear. They arc quite simple, 
rhythmic, and are in the form of quatrains, some of which have been selected and 
rendered into English by Mr. Shanti L. Shahani. 

The translation is not literal, the rhyming defective in many places, and as 
regards the metre less said the better. One wonders too if these verses, or at least 
most of them, arc able to convey the real spirit of the slokas, for how can they ? 
The reviewer himself attempted writing English poetry in his young days, and 
was advised by a none greater English Poet than Shrimati Sarojini Naidu herself 
not to write English poetry, as rightly one hardly can express himself as beautifully 
and properly in a strangers’ language. The other argument was that after all, some- 
thing written in a foreign language may not remain with us permanently. We have 
a glaring example of this in Sind. When Persian was the court language of the Sind 
Government, the Sind Amils, highly placed Government officials, wrote literature, 
mostly poetry, in Persian. And there is scarcely a piece from that vast literature which 
is known to Sind today. 

However, at present these English rendering of the S*axm*sslokas would be helpful 
in bringing theii light to the English reading public here and abroad, which may by 
itself be reckoned as a great service, for which they should be grateful to the Translator. 
May we learn from it the mystic Poet’s message, which in short is a response of a human 
being of realisation to the edict and urge of the ages and the sages, “Know Thyself !” 

— Shbwak 
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SOME PROPERTIES OF A FUNCTION 
OF RAMANUJAN 


By S, M. Shah and U. C. Sharma 

1 LET w and t be two variables such that 0'^ W'^1, and 

w e = t e . Let <f^ (t) — lojl ( t ^1). In this note we consider 

d’'<b 

and prove that 


(-!)’■ >0 for />!, r=l, 2, 3, 4. 


2. Let 

OO W^““2 w— 1 —M.v 

w = .5, * 

denote Ramanujan function [1, p. 332 Q,. 738], Auluck [2] and Chowla 
and Auluck [3] proved that 

(i) = 0<;r<l; 

(ii) </> {t) = wlt where w and t are defined above; 


(iii) (-1)'- 


>0 (f>l), r-1, 2, 3. 


For the sake of completeness we prove (I) in cases r=l, 2, 3 also. 
Our proof of part (i) of Lemma I below is different from theirs and 
proofs of the parts (ii) and (iii) of Lemma 1 depend on (i). 

3. Lemma I. (i) wj-j- < ^2, equality holds if /= aj=l ; 

(ii) 


(iii) a> + f + 2j»<^4. 


Proof ; 


(i) Let t = 1 X, w — 1 —y. We have then x'^0, and 

e = ' — and we have to prove that x'^y. Since always 

A y 

we need consider only the case when 1. Hence ^<1 for when 
y^lt J»=0, /=oo, x=co. 
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Suppose, if possible, x. Then 

0 = AT — lofj (1 -\~ x) + log (1 —y) 

dt 


/: " - / 


« 1 + / 

' -I- 

2 I 


~ ■■ [■/: 

which is iinpossibh; if > a*. 1 Icricc ^ a; equality il x—y — 0. 


/ y , ry dt 

fy t dt “1 

J X 1-^ J’ 


dY 

(it 


(ii) Let Y(/) = u't. 

Hence Y(/) is dcen'asiiig as / increases, and so 

Y(i)<Y(I)-l 

(iii) Let Y(l) r.“ re I / I 2u'l. 


(lY 

dt 


(«' |-/) (I -2wI)\-2tvI . 2(1 — 2rel) -|- 2rt’I . „ 


/(!• -w) ^ /(I - re) 

Hence Y(/) is iuereasii g with / and so Y(/) >Y(I) =4 

Lemma 2. (i) (J 10) = — 2 ; 

(ii) «/4<2) (] j-0) = 16/3 ; 

(iii) </.<») (1-1-0) --56/3 ; 

3712 


(iv) (1 1-0) 


45 • 


The first two results have been proved by Auluck [2]. 


...... d^w w{t — u') I (< — ])(re-|-/-[-2 re/--4) -P2 (1 — ifi)^ (re+<— 2) I 

r/]®“ t^i~wy 

Hence 

/d^w\ ^ I _ (i -j) (•’f +y) I - 3j; - 2xy) -H 2y-{x--y) \ 

4: 4.4: 

Where [3, p. 171-2] x==y H- i ^ y -f ^^^y* + .... 


Hence 
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Since — t (/) + 3 {t), 

We have - | = </.(») (1+0) + 3- I®, 


And (iii) follows. 


)+ 6 ( 


d*w _ w{f~w) ) + 6(1 h<— 2) -l-4^t’(/ ■l)*(«'-f/ l-2K’/— 4) 
'^~t*n~wy') -2(1-?W)(/- -l)(l~-M')(«'f/~2) 

' 'Ml/. \ / 1 . £\\ r I , I . A \ 


■{t- -w){w -2)(?c-|-<'l-2zt}/ — 4) 

1 4.V V* (3.V — 3v — 2.vv) 6 )’'* (x —y) 

_ (1 "“Ji’) (■■''* !:>’) ' -|■■l(l-.v).\^(3A— .‘^-- 2 ^);) 

“ ’ (l-r'.v)-*"/ 1 7 - 2 (.vv - ! y)xyyx~-y) 


7 I - (^ - 1 J*) (-v • 'j) (3.V --^y- 2xy ) . 


Hence 


( 




/ = l +0 


32 X 11 
45 


But 


d*w 

(it* 


Hence <]> ( I -h «) = 


32 X 1 1 


4.5 


I- 4 


50 


3712 
45 ' 


4. Proof of (I). We have 

dia __ w{t~~l) 

dt 


< 0 


d^w 

dy 


-w) 

w(l — w) (ro+<--2) . 

?(l-w)^ 

d^w w{t~w) { — -i)- \-2{\~-wy[w-\-t~2) I 

~dF “ ” “^Xl-re)-' 

for 

i 4 (^-l)(l-z«)*(MJ+/+ 2 w/- 4 ) 

+ 6(1 —«))*(«> -t-/— 2) +4?e(/ — l)®(z<;+/-l-2w/— 4) 
- 2 ( 1 - 1 -^- 2 ) 

' ■ {t—w){w;\-t -2)(zo-[-/-|-2ze/“4) j 


P (1 —wY 
w{l—w) 


Y{\—tJoY * + ^2 + ^3 + ^4 + ^6 \ 

Now Sj > 0, S3 > 0 for t > 1. 

y I y _i_ y — J 2)+2z«(2 a))(f*— -y-) 

S2 + ^4 + ^5 I +24«j*(l-?/))+6a)*| 

• ^0 if 1 ^ 4. 
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If /<4 let t=l+x, w^l-y then 0<x<3, 0<J’< Min (1, x) 
and from lemma 1 (iii) we have 3x—3j^~2xy 

Hence 


2 a + 24 + Sg = {x-j>)\(3x'—2xy-4rxy—3y-\-6y^ 

^ ~y) { 3^ + 2x*y—2xy‘ —4xy —3jf* +6^'* | 

= {x~y)^2x*y{l—j>)-{-3xy—4xy* + 3y*—3y*^i. 

^ ix-j) f 18/(1 -^)+(3j-4/)3X3-2j) 
(3-2j.)> 1 +(6/-3/) (3-2^)'| 

= (l^ip (1-^)1 >0. 

d*w . 

Hence ^0 if i >1. 

Now 


</,(!) 

it) = 

1 

dw 

di 

w 

< 0 





,/,(2) 

it) = 

1 

t 

d*w 

dt* 

2 

/*■ 

dw 

dt 

2t« 

+ 

>0 



</.(8) 

it) = 

1 

d^w 

3 

d*w 

, 6 

dw 

^w 


/ 

dt‘ “ 

'f' 

de 

+ 

Tt 

I* 

<0 

^(4) 

it) = 

1 

d*w 4 

d*w 

, 12 

d*w 

24 dw 

24w 

>0 

“jf 

dt* ~ 


+ J 

dt' ~ 

?■ -dt + 



which completes the proof. 
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ON THE MECHANISM OF 
THE FRIES MIGRATION 


By G. C. Amin and N. M. Shah 


T he migration of an acyl group in phenolic esters under the influence 
of metallic halides, jiarticularly aluminium diloride, is one of the 
useful methods of j)r('paring ortho- and ])ara-hydroxy ketones. Since 
the work of Fries (Bcr. 1908, 41^ 4271 ; 1910, 4^, 314), who first con- 
trived this reaction, much work lias been done on it both with a view 
to prepare the specific kctcmic compounds and also to investigate the 
conditions afiecting the course of this reactic n (Auwers and co-workers, 
Ann., 1928, 460, 240 ; B(‘r., 1928, 6f, 1495 ; Rosenmund and co- 
workers, Ann., 1928, 460, 50 ; Ber., 1928, 6r, 2602 ; Gox, J. A. C. S,, 
1930, 352 ; Ralston and co-workers, J. Org. Chern., 1940, 5 , 646 ; 

1941, 6, 751 ; Skraiij) and Poller, Bcr., 1921,57, 2033). 

The perusal of literature shows that dilfercnt investigators as a result 
of their studies have put forward dilfercnt views to explain the mechan- 
ism of the Fries migration. It will be not expedious to detail all of 
them here. However, some of the views whic h merit a detailed mention 
are outlined here. 

According to the view put forth by Fries (Fries el al, loc. cit.) and 
Witt and Braun (Bc r., 1914, 47, 3216) and later developed by Auwers 
and co-workers [loc, cil.), the Fries rc'acLlou involves a true intramole- 
cular rearrangement. 'Fhey differentiated thc^ fries reaction from 
the Friedel-Crafts, as in the former the; acyl group comes from within 
the molecule, while in the' latteu', it come's from without the molecule# 
They stressed that the meta comj^ouiid ina\' be femned in the f riede- 
Grafts reaction, but the* Friers migratiem exc lusively leads to the ortho- 
or para-hydroxy ketones and hence they consider this displacement as 
intramolecular. However, the* formation ol the nieta compound is 
not unknown in the Fries reaction, e.g.^ guaicol acetate migrates under 
the conditions of Fries reaction giving along with other products small 
quantity of the meta compound. (Rcichstein, Helv. Chim. Acta, 1927, 
/o, 392). But it is difficult to rely on the comparison between these two 
reactions when they have been carried out w’ith different starting materials. 
Auwers carried out the Fric^del-Crafts acetylatic>n wdlh methyl ethers of 
phenols and it is plausible that tire methoxy group may direct the acetyl 
group differently. In spite of these objections, there is no definite 
evidence against the view. 

The second view is due to Skraup and Poller {loc, c//.) and sup* 
ported* by Gox {loc, cit*)* According to these authors, the reaction 
involves two steps : 
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(A) Formation of acid chloride and phenoxy aluminium chloride 
from the phenol ester by the action of aluminium chloride anc 

(B) The formation of the hydroxy ketone by the action of acic 
chloride on the phenoxy aluminium chloride. 


(A) 



OGOGH.. 


AIGI 3 



OAIGI. 




(B) 

1 


xX 


In this 

tion. 

It is 


OAIGI2 


+ GH3GOGI 


+ GH 3 GOGI 


OH 


GH3GO^^^ 


+ AIGI3 


is found to evolve during the course ol* the reaction. 


(G) 


0 OAICI2 

+ CH3GOGI 




CHsCOSy 


OAIGI 3 

+ HG" 


It can be stated against this mechanism that there are instance, 
known where Friedel-Grafts reactions fail absolutely, while the Frie. 
reaction give good yields (Cox, lac. cit. ; Rosenrnund et al, loc. cit. 
Again, it is not confirmed that this splitting (reaction A) is a necessary 
step in this reaction. However, this mechanism has been supported b^ 
several investigators (Mottern, J.A.C.S., 1934, ^6, 2107 ; Gryser, Trans 
Roy. Soc. Ganada, 1925, III, 3, 129 ; Fieser and Bradsher, J. A. G. S, 
1936, 58, 1738, 2337). 


As a result of extensive study of this reaction, Rosenrnund anc 
Schnurr (loc. cit.) have put forward a different view on the mechanisnr 
of the Fries migration. They explain that in this reaction, one molecule 
of the ester acylates a second molecule, as in the Friedel Grafts reaction 
where acetic anhydride is an acylating agent. Hence the reaction i. 
inter-molecular. 


0 OGOCH3 



OGOGH, 

(I) 


0 OGOGH3 






> 2 


GH,GO 



fll) 


OH 


GH3GO 
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Recent work has supplied evidence in support of this view. Ralston 
and co-workers {loc. cit.) were able to isolate the intermediate product of 
the type p-RCO-CeH^-OCOR (I) formed as in the first step of the 
mechanism. Ralston and co-workers have also shown that this com- 
pound can react with phenol in the presence of aluminium chloride to 
give hydroxy ketone (II). The work of Tarbell and Fanta (J. A. C. S., 
1943, 65, 2169) also support this mechanism. This view neatly explains 
the results of the experiments and indicates the possible direction of the 
reaction, but does not definitely prove the course of the reaction. 

At this stage, it will not be out of place to point out, that all the 
observations put forth in support of the view of Skraup and Poller and 
of Cox can also be lucidly explained by this interpretation ; while the 
results of Rosenmund and Schnurr’s work can be equally well explained 
by the mechanism of Cox. 

’Ralston and co-workers (loc, cit.) have put a slightly different 
explanation depending upon me amount of aluminium chloride used. 
This mechanism embraces more or less all the above views. According 
to them, when more than one mole of aluminium chloride is required, 
there is a possibility for both phenyl and acid chloride, which are formed 
by the action of aluminium chloride on the phenolic ester, to form 
aluminium chloride complexes. I’hey have applied their view to 
explain the migration of simple phenyl acetate in the following 
manner : — 

O.AICI3 

II 

C^HsOCR + AICI3 > CoHsOAlClg + R.COCl. AICI3 (A) 

The reaction then follows one of the two courses indicated below : 

(I) The phenoxy-aluminium chloride may be acylated, thus 

OAICI3 

II 

CsHflOAlCl a +R.COG1 . AlCl 3 >-AlCl 2 OCcH* . CR +HC1 (B) 

On decomposing the last ketonic complex with ice and hydro- 
chloric acid, the migrated product is obtained. 

(II) The original ester may be acylated first and this product 
reacts with phenoxy-aluminium chloride, thus 

o 00 

II II II 

CeHfi. OCR+RCOCI.AICI3 )»R.C C6H4.OCR.AlCl 3 +HC1 (C) 

00 O 

II II I) 

R-OCgH*. OCR-AlCls+CeHsOAlCla- — )-2R.C.C6H4 OAlCla + 

HCl (D) 
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Finally they have argued that the splitting of the ester molecule (A) 
does not take place instantaneously, but at intermediate stages, ester- 
aluminium chloride, phenoxy aluminium chloride, acid chloride, and 
aluminium chloride salts of the migrated products are present. Hence 
they concluded that after the rearrangement has progi'essed to an 
appreciable extent, there are separate reactions, some of which may pre- 
dominate in the earlier stages of the reaction, while others may be domi- 
nant in the later stages. 

It may be pointed out here that the earlier investigators had based 
their various interpretations of the Fries migration on the results obtained 
by the study of the hydroxy-benzene deiivatives : compounds containing 
nucleii other than benzene or najdithulenc had been little investigated. 
Recently, Thakore and .Miah (J. I. C. S., 1916, 23 , 199, 213) extended the 
Fries reaction to the heterocyclic compounds like the esters of hydroxy- 
couinarins. I’hey found that the three m(d(“s of .ilurninium chloride 
are necessary to effect the migration. When the amount of aluminium 
chloride used is less than three moles, either the cleavage product is 
formed or the orignal ester is recovered unchanged. They have accoun- 
ted for the three mol(;s to the tendency of the coumarin to form complexes 
with ‘O’ and ‘CO’ of the coumarin nucleus. Thus, two moles will 
be utilised in the complex formation and the third one brings about 
the migration, d’hat the amount of aluminium chloi ide required to 
effect this migration is three moles is seen in .several other ca.ses, e.g.^ 
acyl esters of hydroxy-benzoic acids, quinol c.sters (unpublished work) 
hydroxy-quinoline esters (Thakore, private communication). 


In the case of the Fries migration of the quinol esters, it is also found 
that three moles of aluminium chloride are necesstiry. The use of less than 
three moles yields unchanged ester. It can be accounted by the following 
explanation according to the view of Ralston and co-workers (loc. cit.). 

In the case of the quinol esters, there are two oxygen atoms, which 
can form complexes with aluminium chloride and hence two moles will 
be utilized in complex formation. Flowever, the nature of the complex 
and the mode of combination of aluminium chloride with oxygen atoms 
is not known. Such ester compk x«‘s have be en isoh.ted as intermediate 
product in many reactions (Ciustav.son, Bull. Sue. chim., 1880, (2), 34, 
322 ; Perrier, Compt. rend., 1893, 116, 1141; Bull., Soc., chim., 1893 
(3),. 9, 1049 ; Walker and Spencer, J. C. S., 1904, 83, 1108 ; Schonberg 
and Mustafa, J. C. S., 1943, 79). If now the view is applied as shown to 
quinol esters, the reaction involved therein can be expressed by the 
following equations : — 


R 

oc=o 



R 

(I) 


R 

OG=O.AlCl3 OAlClg 

/X 

2AICI3 

P 


I 

R 

( 11 ) 


+ 2RGOCI.AIGI3 


(III) 
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Now the reaction may proceed by one of the two following courses.,: — 
OAICI2 OAICI2 


(i) + RCOGI.AICI3- 

OAlCla 


C=^O.AlCl3 

OAICI2 

(IV) 


+ HCl 


or (ii) another molecule of quinol ester is acylated first and this product 
reacts with quinoxy aluminium chloride, thus 


R 


R 


0G=0 

2RGOGI.AIGI3— 

OG-O 


OG-O.A1G13 

/^R 


+ 


OG=OAlGl3 


+ RGOGl 
HGl 


R 


R 


R 

OG=O.A]Gl;i 

(V) 

OAlGJa 

OAIGI2 


R 



+ ROGl 

u 

1 + 
G-O 

1 2 

! 

G =0 + HGl 

oc 

1 

0.AIGI3 

OAIGI2 

0A1GI3 

1 

R 

(III) 

(VI) 


As will be seen from the above equations, apparently four molecular 
proportions of aluminium chloride are involved in the migration of 
quinol esters while actually the migration is possible with three moles. 
So it is probable that ester-aluminium complex (II) may not be comple- 
tely decomposed into quinoxy aluminium dichloride and two moles, of 
acid chloride (III) but the reaction may have taken up the following 
modified cours(; : — 

R ; 

OG=O.AlGl 3 OAlGla 

+ RGOGI.AIGI 3 
OG==O.AlGl3 

i 

(VII) 



0G=0.A1G]3 

I 

R 

(II) 
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And Other steps may be conveniently written as follows : — 


OA1G12 

OAIGI2 

(i) + RGOG1.A1G13 - 

R 

— ^ 1 1 

1 J G=O.AlGl 

OG=O.AlGl3 

OG=O.AlGl 3 

1 

1 

R 

1 

R 

(VIII) 

and for (ii) 


R 

1 

R 

0 

11 

-0 

0 

I 

0 G =0 



+ R.GOCl.AlGls 


\r 

I 

G=0 
OGO.AlGla 

I 

R 

(IX) 


+ HGl 


4 - HGl 



OAIGI2 


R 

I 

0 G =0 



+AIGI 3 
=0 +HG1 


R 


On decomposition of the product by ice and hydrochloric acid, 
mono-aroyloxy ketone will be obtained according to the equations. 
Such a mono-aroyloxy ketone has been actually isolated as a main 
product among other products when quinol dibenzoate is subj'ected to 
the Fries migration using three moles of aluminium chloride at requisite 
temperature. 


OGOGsHb 


OGOGgHo 


Fries 
>■ 


OGOGgH, 

0 COGcHb 
OH 



ON THE MECHANISM OF THE FRIES MIGRATION 


u 

It will be seen from the above discussion that at least three molecules 
of aluminium chloride are required to elfect the migrations in case of 
of the quinol esters. The earlier attempts for the migration of quinol 
diacetate were fruitless. This may be due to the insufficient quantity 
of the migrating agent used by earlier workers [Heller, Ber., 1912, 4 : 5 , 
2389 ; Mauthner, J. prakt. chem., (2), 149, 324], Further increase 
in the amount of aluminium chloride does not lead to an increase in the 
yield of the migration product nor docs it decrease the formation of 
other products. 

There is also another possibility : the migration of both the acyl 
groups, but such a diketone was not isolated in any of the experiments. 

An explanation applicable to all the reactions involving the use of 
aluminium chloride has been put forth by C. A. Thc»mas (Anhydrous 
Aluminium Chloride in Organic Chemistry, p. 72-76). According to 
this view, it is assumed that the anhydrous aluminium chloride used in 
the reaction always contains some amount of hydrogen chloride because 
absolutely anhydrous aluminium chloride has been not prepared by 
any one working in that field. Secondly, the mode of the combination 
of this hydrogen chloride is not known but as aluminium chloride forms 
additive compounds with many chlorides, it may form a compound of 
some such consitution. Hence analogous to NaAlCl 4 , the compound 
with HCl may be put as HAICI 4 which has not been yet isolated. 
Such a compound will have unusual catalytic properties. The electro- 
nic structure of it can be represented by (A) and it may be assumed to 
ionize as shown below : — 

Cl 

• • 

H : Cl : A1 : Cl 

Cl 

(A) 

The formation of the very reactive proton as postulated above, 
is the cause of the catalytic effect noticed in the reactions in general. 
If the above protonic theory is applied to Fries migration of quinol 
esters, the mechanism of the migration can be very neatly explained. 

R R 

OCOR OG=O.AlCl 3 OC==O.AlCl 8 



OCOR OC=:OAlCl 3 OC=OAlCl 3 


lA) 


Cl 

+ 

H + Cl : A1 : Cl 

• • 

Cl 


R 

(B) 


R 

(G) 



18; 


- AICI4 
)■ 
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R 

0(!3=OA1G1.j 

O' 

C-OAIGI;} 

OAIGI2 

(D) 


+ 2HG1 


First ester-aluminium chloride complex is formed by two moles of 
aluminium chloride (B) and third molecule of aluminium chloride 
takes part in the activation. As the ester mf)lecule is completely sym- 
metrical, activation of any one of the four atoms of hydrogen attached to 
the corresponding four atoms of carbon in the ring, will form only one 
product. The activated ester complex will be in the state shown by (G). 
Such a molecule is always unstable and substituents attached to the 
nucleus try to arrange in such a way, that the molecule as a whole is in 
a state of the least strain or in other words, the molecule rests in a state 
of lowest possible energy level. So one of the two ester groups 
(OGOR) will try to readi\ist itself and consequently it will attach to the 
position next to it, which is activated. I n this way one migration product 
will be obtained (D), which on being decomposed by ice and hydro- 
chloric acid in the usual manner, monoacyl ester of the ketone will be 
obtained. However in the case of the migration of quinol diacetate, 
quinacctophcnone is produced which can be attributed to the easy 
hydrolysis of the ester-aluminium chloride complex but in the case of 
quinol dibenzoate, monobenzoyloxy quinbenzophenone is formed indica- 
ting that such an ester-aluminium complex does exist in the final product. 

So far as it goes, the above explanation based on the proton theory 
furnishes an explanation of the cause of the Fries migration and is in 
uniformity with other reactions in which aluminium chloride is used. 


Tint Madhavlal Ranchhodl.\l Science Ins titute, 
Gujarat Gollege, Aiimedabad. 


[Received : October 3, 1947} 



ACRIDINE DERIVATIVES AS 
ANTIMALARIALS 

Pari 1. 5-amino derivatives of 3-7-dimethoxy acridine 
Part II. 5-amino derivatives of 3-7-dimethoxy-6-chIoro and 
3-7-dimethoxy-8-ch]oro acridine 

By S. R. Patel and K. S. Naround 

Part III. 5-amino derivatives of 7-meihoxy>2-8-dich)oro<and 
7-methoxy- 2-6-dichloro acridine 
Part IV. 5-amino derivatives of 7-methoxy-8-chloro acridine 
Part V. derivatives of 2-8-dichloro acridine 

By K. G. Kshatriya and K. S. Naround 

I N this series of papers a description is given of the synthesis of 
5-amino derivatives of substituted acridines the numbering in the 
acridine nucleus being as shown below. 



Fi^f.No. 1 

The compounds dcscriljed are similar to atabrinc and should prove 
of value as antimalarials. Unfortunately due to want of chemicals, con- 
sequent upon the restrictions on the importation of chemicals it was not 
possible to prepare dialkylamino-alkylamino derivatives ol these acridines 
so that the compounds could be tested for anti-malarial property. It is 
intended, however, to report these derivatives as soon as the chemicals 
become available. 

The presence of a methoxy group in a compound has been shown 
by Shaw (American Jour. Hyg. 8, 583 1925) to increase the permeability 
of the compound and thus to increase its elfectiveness as a drug. The 
presence of methoxy group para to ring nitrogen is to be found in quinine, 
plasmoquin and atabrine thus indicating its importance in that position. 
Chlorine in any position in the acridine nucleus has been shown to endow 
the compound with anti-malarial property. (Magidson and Giigorovsky 
B. 6g 396. 1936). Atabrine has chlorine meta to the ring nitrogen ot 
the acridine nucleus. Hence in the compounds described below we 
have .kept these orientations in tact viz., methoxy para to ring nitrogen 
and chlorine meta to the ring nitrogen of the acridine nucleus. 



14 


JOURNAL OF THE UNIVERSITY OF BOMBAY 

Synthesis of the above type of compounds proceeds through the 
following three steps, (i) the preparation of a properly substituted 
dijhenyl amine-2-carboxylic acid, (ii) ring closure of this acid by 
pnosphorus oxychloride to obtain substituted 5-chloro-acridine and (iii) 
the condensation of the chloro -acridine with an appropriate amine. 

The preparation of the diphenyl amine-2-carboxylic acids used in 
the pre.sent work has already been described by Kshatriya, Patel and 
Nargund. (Jour. Bom. Univ. Vol. /j Part 3, page 42.) These were 
then heated with phosphorus oxy-chloride at 120 ' to obtain the corres- 
ponding 5-chloro-acridines which were then condensed with various 
amines by Magidson’s procedure to obtain the 5-amino derivatives. 

While 2' and 4' substituted diphenyl amine-2-carboxylic acid can 
undergo cyclisation with the forme.tion in each case of only one chloro- 
acridine the 3' substituted diphenyl amine-2-carboxylic acid may give 
rise to 6 or 8 substituted 5-chloro-acridinc according to whether the ring 
closes on 2' position (ortho closure) or 6' position (para closure) as shown 
below. 



©■vtlio 

CloSUYC. 


YcKlf<X 

R closure 


Usually both the above types of compounds are obtained the proportion 
of the two isomers varies depending upon the nature of 3' substituent. 
(Albert and Linnell J. C. S. 1936, 88. Lchmstcadt and Schrader B. 70, 
838 1937 Bradbury and Linnell J. C. S. 1942, 377.) 

The action of phosphorus oxychloride on 3'-chloro-4-4'-dimelhoxy 
diphenyl aminc-2-carboxylic acid gave two isomeric 5-chloro-acridines 
viz. 3-7-dimethoxy-5-8-dichloro acridine tn.p. 198 and 3-7 dimcthoxy-5-6- 
-dichloro acridine m. p. 162. These were separated from the crude 
reaction mixture by fractional crystallisation from dry toluene. To 
prove the constitutions of these we have prepared 3-7-dimethoxy-6-8- 
dichloro- acridine by an unambiguous method as follows, m-cresol methyl 
ether was chlorinated to get 2-4-dichloro-5-methoxy' toluene b. p. 250- 
264. On oxidation this gave 2-4-dichloro-5-methoxy benzoic acid m. p. 
190°. This on condensation with p-anisidine under the Ullmann’s 
conditions gave 4-4'-dimethoxy-3-chloro diphenyl amine-2-carb< xylic 
acid m. p. 206 on treating this with phosphorus oxy chloride 3-7-dime- 
thoxy-6-8-dichloro acridine m. p. 198 was obtained. It was identical 
(mixed m. p.) with one of the chloro acridine obtained from 4-4'-dime- 
thoxy-3'-chloro diphenyl amine -2-carbc xylic acid. Hence the constitu- 
tion of the other product m. p. 162 as 3-7-dimethoxy-5-6-dichloro 
acridine is automatically settled. * 
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4'-methoxy 3-3' dichloro diphenyl amine-6-carboxylic acid (Ksha- 
triya, Patel and Nargund loc. cit.) on treatment with phosphorus oxy- 
chloride gave two acridines viz. 7-methoxy- 2-5-8 ? trichloro acridine (m.p. 
208-209) and 7-methoxy-2-5-6 ? trichloro acridine (m. p. 180-181). It is 
impossible to prove the consitutions of these compounds by synthesis. 
Hence we have assigned the above constitutions by the melting point 
only. It is always found, in the cases investigated so far, that the 
product obtained by para ring closure has a higher melting point. 
(Compare Bradbury and Linnell loc. cit.) 

Similarly 3'-chloro-4'-methoxy-diphenyl-amine-2-carboxylic acid 
on treatment with phosphorus oxy-chloride should give two acridines 
viz. 7-mcthoxy-5-8-dichloro-acridine and 7-methoxy-5-6-dichloro-acri- 
dine. We obtained, however, only one isomer in crystalline condition 
m. p. 198. That its constitution was 7-methoxy-5-8-dichloro acridine 
was proved by its synthesis as shown below. 2-4-dichloro-5-methoxy 
benzoic acid described previously in this paper was condensed with ani- 
line under Ullmann’s conditions to get 4-methoxy-5-chloro diphenyl 
amine-2-carboxyIic acid m. ]■). 184-186°. This on treatment with phos- 
phorus oxychloride gave '7-methoxy-5-8-dichloro acridine m. p. 198 
identical with the product obtained from 3'-chloro-4'-methoxy diphenyl 
aminc-2-carboxylic acid. 

3-3'-dichloro-diphenyl-amiue-6-carboxylic acid has already been 
described (Kshatriya, Patel and Nargund loc. cit). Since then a paper 
by Spalding, Moersch, Mosher and Whitmore has appeared (J. A. C. S. 
1946 1696) in which these authors describe the above acid from the same 
materials in 6 per cent yield while our yield was 40 per cent. This acid 
on treatment with phosphorus oxychloride gave much acridone and only 
a small quantity of 2-5-8-trichloro acridine m. p. 223°. Whitmore et al 
(/oc. cit) who papred this by another method report the m. p. 223-226. 
On account of low yield it was not possible to obtain the 5-amino deriva- 
tives of this acridine. 


Experimental 

j-chloro acridines : — ^substituted diphenyl amine-2-carboxylic acid 
(one part) was mixed with phosrhorus oxychloride (6 parts) and . the 
mixture heated in an oil b^lh at 120 for two hours. The excess of phos- 
phorus oxychloride was removed under reduced pressure and the sticky 
residue was treated with ice-cold 10 per cent ammonium hydroxide and 
allowed to stand for some time. The chloro-acridine separated in 
powdery form. It was filtered, washed, dried, and then crystallised 
fractionally from dry toluene. 

5-amino acridine derivatives : — 5-chloro acridines (one part) was mixed 
with freshly distilled phenol (8 parts) and the mixture heated on a 
water bath at 80-90° for 15 minutes. Equivalent quantity of the amine 
was added and heated for three hours. In some cases it is necessary to 
keep the temperature at 90-100°. Dry ether was then added and a 
current of dry hydrogen chbiide Was passed through it when the hydro- 
chlorides of the 6-amino derivatives separated. It was filtered, jMJaahcd 
with alcohol and crystallised from alcohol. The compounds are descri- 
bed in tabular forms. 



Name of the Compound 1 Formula Preparation and Properties 
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cl Iso prepared from compound 28 and POCl 3 
m.p. 198. 

gOCl 2 .. •• irojw m-cresol methyl ether and chlorine in Cl, 37* 

*>oiling. b.p. 264 at 755 mm. = 1.056 
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f-5-8-trichIoro-7-metlioxy acridine . . C 14 H 8 ONCI 3 . . from 4 '-methoxy-3'-3dichloro diphenyl-amine- Cl, 34-1 }C1, 34*1 

(Ucarboxylic acid and POCl 3 along with the j 

second ismer compound 63. bright yellow j 

needles from toluene m.p. 209. ( 
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DERIVATIVES OF 3-CHLORO AND 3-IODO 

PHTHALIC ACIDS 


By M. B. Chaudhari and K. S. Nargund 

I N connection with another work we had to prt;pare considerable 
quantities of 3-chloro and 3-iodo phthalic acids. As only few 
derivatives of these are at present known it was thought worthwhile 
to prepare tile common derivatives, so that these acids can be well 
characterised. Bogcrt and Boro.sehek ( J. A. C. S. 1901, 740) have 
described in detail the methods of preparation of derivatives of 3-niCro 
phthalic acid. VVe have used the same methods in this work and the 
derivatives are described below. 


Analysis 

Name of the Formula Preparation '• 

Compound * and IVopcrties Found Required 

per cent per cent 

— . ^ ^ _ 
i 

3-chloro phthalimide Cj^HiOoKC;! .. By healing the add at Cl , 20 -3 Cl, lt)-C 
: its m.p. in a current 

of dry NH 3 needles 
I from aqueous alco- 

j hoi m.p. 230 . 

2-carbelhoxy-6-chIo- Cl 0 lljj 0401 .. By heating the acid Eqt, wt, Kql, wt, 
ro benzoic acid. with alcohol saturat- 229 228 

cd with dry HCl 
long flat needles from 
hot water m.p. J25. 

2-carbethoxy-3-ehlo- Cj ()Il 9 04 C( ,. By heating die aiihy- FLqt, wt, Eqt, wt^ 
ro benzoic acid. dride with the requi-j 232 228 

site quantity of abso-j 
lute alcohol plates: 
from water m.p. 138.' 

Diethyl-3-chloro G j o H i 3 O 4 Cl By lieating the silver jc 1 , 13*3 Cl, 13*8 
phthalate. salt with etliyl iodide 

long flat needles from 
aqueous alcohol m.p. 

48. 

2-carbanilido-r)-chlo- Ci 4 H 1 pOaNCI From the anhydride Eqt, wt, Eqt, wt, 
robenzoic acid. equivalent quantity 281 276 

of aniline, needles 
from alcohol m.p. 

160. 

Acid aniline salt of |Ci 4 H] 2 From the acid andCJ, 11*7 Gl, 12*0. . 

3-chloro phthalic aniline in alcohol 

acid. flat needles from 

alcohol m.p. 1 60 with 

• effervescence. 
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; Analysis 

Name of the Formula Preparation - 

Compound and Properties Found Required 

per cent per cent 


j 

3 -chloro-phthalanil 

Ci4H^02NC] 

By heating the aniline 
salt at its m.p. need- 
les from alcohol 

m.p. 188. 

Cl, 11-6 

Cl, 11*2 

Acid o-toluidine salt 
of 3 -c:hloro phtha- 
lic acid. 

Cir,Hi 404 NCI 

From the acid and o- 
toluidine needles 
from alcohol m.p. 
1 G 1 with efferves- 
cence. 

Cl, 13*2 

Cl, 13-2 

3 -chloro phthal o-to- 
luil. 

G 16 H 10 O 2 NCI 

Needles from alcohol 
m.p. IC5. 

Cl, 13-0 

Cl, 13-1 

2 -carbethoxy- 6 -iodo 
benzoic acid. 

C 10 H 9 O 4 I .. 

Pale yellow needles 
from hot water m.p. 
132. 

Eqt, wt, 

322 0 

Eqt, wt, 
320*0 

2-carbethoxy*.3-iodo 
benzoic acid. 

CioiiaO^i 

Needles from benzene 
m.p. 128. Mixed 

m.p. with the above 
isomeric compound 

no. 

Eqt, wt, 

320 0 

Eqt, wt, 
320*0 

2 -carbanilido- 6 -iodo 
benzoic acid. 

Ci 4 HioO;iNI 

Long needles from 
aqueous alcohol m.p. 
155 with efferves- 
cence. 

Eqt, wt, 

372 

Eqt, wt, 
307 

Acid aniline salt of 
3 -iodo phtlialic 
acid. 

C, 4 H 1 9 O 4 NI 

Needles from alcohol 
m.p. 180 with effer- 
vescence. 

r, 31-9 

[ 

I, 32-7 

3 -iodo phthalanil . . 

Ci4H80>NI .. 

Light green needles 
from alcohol m.p. 
172. 

I, 37-2 

I, 36-4 

Acid o-toluidine salt 
of 3 -iodo phthalic 
acid. 

Gi5Hi404NI 

Needles from benzene 
i m.p. 1 04 with effer- 
vescence. 

I, 31-2 

I, 32*8 

3 -iodo phthal o-toluil 

C 18 H 10 O 2 NI 

Plates from benzene 
alcohol mixture m.p. ! 
185. ! 

j 

r, 36-2 

I, 36 0 

Acid p-toluidinc salt 
of 3 -iodo phthalic 
acid. 

CieHi404NI 

Needles from alcohol 
m.p. 175 with effer-j 
vescence. ' 

I, 31-6 

I, 31-8 

3 -iodo-phthal p-tolu- 
il. 

C 16 H 10 O 2 NI 

Needles from benzene' 
m.p. 184. 1 

I, 36-4 

I, 36 0 


M. R. SotE'sCE Institute, 

Gujarat College, Ahmedabad. 
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SUBSTITUTED DIPHENYL-AMINE- 
CARBOXYLIC ACIDS 

By G. D. Shah and K. S. Naround 

I N connection with study of anti-inalarials in the acridine series we 
wanted to make an intensive study of the cifectof OGHsjNOj, arid 
Cl groups present as substituents in the acridine nucleus the rest 
of the molecule remaining the same as in atabrine. We have kept these 
groups in the position in which they have been shown to have the maxi- 
mum effect. For exiimple OCHji has the effect when present in para 
position, NO .2 group in para and GI in meta position to the ring nitrogen 
of the acridine nucleus. Keej)ing these orientations we have prepared 
the diphenyl amine carboxylic acids described below so that they could 
be later cyclised to a chloro acridine and the side chain attached and 
the anti-malarial property of the resulting acridine compound studied. 

4-4'-dinitro dij hcnyl amine-2-carboxylic acid (Bogert and Hirsch- 
felder (czech. chem. comm. 1930, 2, 383) 3'-chloro-4-nitro diphenyl 
amine2-carboxylic acid (Bradbury and Linnell J. C. S. 1942, 379) and 5- 
chloro-4'-nitro diphenyl amino-2-carbc>xylic acid (Aggarwal, Sen Gupta 
and Ahmad Jou. Ind. Che. Soc. 1945, 42) arc already known. But 
the yields of these acids were poor, and nothing beyond their m. p. was 
recorded. We have improved their yields and characterised them by the 
preparation of the acid chloride, methyl and ethyl esters. We have 
prepared the following acids as well. 

2-4-dichloro-5-nitro benzoic acid on condensation with aniline 
gave 5-chloro-4-nitro dij henyl amine-2-carb('Xylic acid m. p. 240. 
Similarly 2-4-dit hloro-5-nitro benzoic acid and rneta-chloro-anilirte 
gave 3-3'-dichlor-4-nitro diphenyl-amine-2-carboxylic acid m. p. 263- 
254. 2-4-dichloro-5-meth xy benzoic acid and p nitraniline gave 3- 
chloro-4-meth )xy-4'-nitro diphcnyl-amine-2-carboxylic acid m. p. 261. 
All these acids formed almost insoluble potassium salts and this fact was 
used in their isolation and purification. 

Experimental 

General method for the preparation of diphenyl-amine-2-carboxylic 
acids : — 

Substituted o-chloro benzoic acid (0.1 mol) and freshly fused 
potassium carbonate (0.1 mol) were suspended in amyl alcthol 
(60 cc) containing benzene (10 cc.) It was heated for h..lf an hour 
and benzene and part of the amyl alec hoi were distilled off to obtain dry 
potassium salt. Then the requisite quantity of the aryl-amine and a 
trace of copper powder were added and heated in oil bath at 140-160 
for 3-6- h )urs. About 60 cc. of water was then added and steam distilled 
to remove amyl alec hoi and filtered hot. The filtrate on cooling depo- 
sited the potassium s.ilt of the dij henyl amine acid. It was filtered and 
decorgiposed by 6 N hydrochloric acid. The acid thus obtained was 
filtered, washed and dried. 
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Acid chloride of 4-f-dinitro diphenyl-amine-2-carboxylic acid : The acid 
(Bagert and Hirschfelder he. cit) (0.5 gms.) and thionyl chloride (6 cc.) 
were heated together till the acid went into solution. Excess of thionyl 
chloride was removed under vacuum and the residue was crystallised 
from benzene in stout needles m. p. 11)6 (Found Cl, 11.8 per cent 
G13HHO5N3CI requires Cl, 11.0 per cent) Methyl 4-4' -dinitro-diphenyl- 
amine-2-carboxylate prepared from tlic above acid chloride and methyl 
alcoh )1 crystalli.scd from mclhvl a.lcohol-benzcne mixture in needles 
m.p. 220 (Found C, 5;1.2 H, 3. Oper cent C, 4II1 , 0„N.-, requires C, 53.0 

H, 3. 4 per cent) Kthyl ester similarly prepared crystallised from ethyl 
alcohol in needles m. p. 167 (FouiulC, 51. 7 H, 1. 1 per cent C| 5H1 sOj 
N3 requires C,54.3 H, 3.5) per cent.) 

Acid chloride of f -chloro-4-nitro-dip'fenyl atnine-s-carboxylic acid. It was 
prepared from the acid (Bradbury and Liniiell, he. cit.) and thionyl 
chloride and crystalli.scd from benzene in needles m.p. 171. (Found 
Gl, 23. 1 per ent Gi 3HHO;{N;iCl2 requires Cl, 22.8 per cent.) Methyl 
ester of this acid crystalli.scd from methyl alcoliol and had m. p. 123 
(Found Gl, 11. 5) per cent. Cj 4H j | O4N2CI requires Cl,11.6) The 
ethyl ester of the acid h.id m. p. 108 (Found Cl, 11. 3 per cent 
^16^1 3O4N2CI requires C3, 11.1 per cent. 

Acid chloride of ^-chloro-.f ^nitro diphenyl amine-2-carboxylic acid prepared 
from the acid (Aggarvval, Sen Gupta and Ahmad loc. cit.) and thionyl 
chloride crystallised from benzene petrol mixture and had m. p. 159 
(Found Cl, 23.0 C^ sIlHOaNaCl.^ requires Cl, 22. 8 per cent). The 
methyl ester had m. p. 163-161 (Found Cl, 11. 9 per cent. Ci4Hii 
O^N.jCl requires Cl, 11.6 per cent.) 'Vhc: ethyl c,f/rrhad m.p. 138 (Found 
Cl, 11. 6 per cent Gl jHi 3 O4N2CI requires Cl, 11.1 percent. 

^-chloro-4-nitro diphenyl amine 2-carboxylic acid : -Th.c yield of this 
acid was one gram from 2.3 gms. of 2- l-dichloro-S-nitro benzoic acid, 

I. 3 gms. of K._j CO;j andaniliiK' 1.5 gms. It was soluble in hr.t alcohol, 
and acetic acid and sparingly soluble in benzene and insoluble in petrol. 
It crystallised best from acetic acid m. p. 24U potassium, ammonium 
and sodium .salts crystallised from hot water while lead and silver salts 
were insoluble in water. (Found Cl, 12.3 ])er cent. Eqt. wt. 295 
Cl 3Ha04N2 Cl requires Cl, 12.1 and eqt. wt. 292.5). 

3' -5-dichloro-4-nitro diphenyl aminc-2-carbnxylic acid : — The yield of this 
acid was only 0.5 gms from 2.3 gms of 2-4-dichloro-5-nitro benzoic 
acid. It was soluble in hot alcoliol and acetic acid slightly in hot benzene 
m. p. 253-254. Calcium, Barium and potassium salts were soluble in 
hot water and crystallised on cooling while lead and silver salts 
were insoluble in water. (Found Cl, 22.0 per cent Eqt. wt. 329. 
G13H3O4N2GI2 requires Cl, 21.7 per cent eqt. wt. 327). 

3-chloro-4-methoxy-4' nitro diphenyl amine-2-carboxylic acid : — The yield 
of this acid was 1.2 gms from 2 gms of 2- l-dichloro-5-methoxy benzoic 
acid. It crystallised in clusters of needles from acetic acid in which it 
was soluble in hot. It was also soluble in hot alcohol but sparingly 
soluble in benzene and insoluble in petrol. Ca,Ba,Pb and Ag salts 
were insoluble in water potassium and ammonium salts crystallised 
from hot water (Found Cl, 11. 4 per cent Eqt. wt. 316 C14.H1 1O5N3 
CSl requires Cl, 11.0 per cent. eqt. wt. 322.5). 


M. R. Science Institute, 
Gujarat College, Ahmedabad. 
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CRYOSCOPIC STUDIES IN SOME INDIAN 
EDIBLE OILS AND FATS 

By S. S. Phatak, K. K. Dole and D. D. Karve 

D etermination of molecular welglits of vegetable and animal 
oils and fats by cryoscopic methods has been carried out by some 
workers as VV. N uman (Chem. Zeit. 1907, 31, 211-214), Pailhart 
(Bull. Soc. Chem. 1909, 425), H.J. Backer (Chem. VVcekblad, 1915, 12, 
1034), J. S. L mg and J. G. Smull (J. Ind. Eng. Chem. 1925, 138). All 
these woi'kers have found out merely molecular weights of some oils and 
fats, but no exhaustive study was imide. This work was therefore 
undertaken with a view to study the cryoscopic behaviour of some 
Indian oils and fats. 

Plan of investigation — Various diffcn'nt physical and chemical values 
and the molecular weights of samples of oils or fats were studied in order 
to observe the relations between them and to find out the range of the 
molecular weights. 

Experimental — Purification of substances. 

Molecular weights of oils and fats were determined by using benzene 
as solvent. B. D. H. “Aualar” Benzene was made thiophene-free by 
shaking it with concentrated sulphuric acid, drying over sodium and then 
distilling it. The portion between 77 • 3^0-77 • 6°C. at 72«1 cm. 
pressure was taken. The freezing point constant was calculated by 
using naphthalene as standard solute and was found to be 61 -2. 

About 1 grm. of oil or fat was accurately weighed in a freezing test- 
tube and 25 cc. of benzene was run down into it. The error in 
pipetting 26 cc. of benzene was determined to be 0’05%. The tem- 
perature of the outside bath was kept between 3°C. to 5 C. The 
freezing point was determined at least twice in each case or until 
several determinations agreed closely. 

Selection of the concentration of the oil or the fat in the determina- 
tion of its molecular weight by the cryoscopic method. 

It was observed by W. Norman (Chem. Zeit; 1907, 31, 211-214) in his 
study of molecular weights of some oils and fats that high values of mole- 
cular weights of oils were obtained in dilute solutic ns of benzene and as 
the concentration increased the molecular weights were found to decrease. 

In order to find out a suitable oonccnlraticn of the oils and fats, 
it was necessary to find out the m(?lecular weights at different concentra- 
tions of the solutes. A suitable concentration is that which docs not give 
too small a depression. If the depression is too small then a very •Small 
error in the measurement of temperature gives rise to an apprcc^ble 
error in the molecular weight. This error is enlarged in the case of oils 
and fats, since these possess high molecular weights. 
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0*5 to 4*0 grams of a freshly prepared sample of Ghee, possessing 
an acid value 0-2 were dissolved in 25 cc. of benzene, the depres- 
sion in the freezing point observed and the molecular weights were 
calculated. 

Table No. 1 

26 cc. Benzene = 21* 581 grams at temp. 26‘’C 


Weight of Ghee 
taken in grms. 

Depression in 

I Freezing Point'^C 

Molecular 

Weight 

% of Ghee in 
Solution 

0*583 

0*204 

677 

2-702 

0*893 

0*313 

676 

4-139 

1*007 


676-6 

4-666 

1*248 


676 

6*784 

1*624 


673 

7-062 

1*894 

0-671 

670 

8-778 

2*146 

0-760 

670 

9-940 

2*641 

0*908 

664 

11-78 

3*100 

1-118 

658 

14-36 

3*616 

1-285 

649 

16-29 

3*088 

1-49 

635 

18-48 


From the graph No. 1 and tabic No. 1 it will be observed that the 
curve between the points A and B is practically a straight line and 
then it begins to descend gradually, indicating that as the concentration 
of the solute is increased the molecular weight decreases. The con- 
centrations corresponding to the portion A to B of the curve, therefore, 
are found tvi give m 3st satisfactory I'esulls and were chosen for the present 
investigation. This concentration amounts to between 4 and 5*5 parts 
of the s Jlutc to 100 parts of the solvent. The quantity of ghee and oils 
used in the investigation varied from 0*950 to I *050 grams in 25 cc. of 
benzene. 

Experimental Results 

In the following table the molecular weights of some oils and fats, 
and of pure butter-fat (ghee) from different places, from different animals 
both stall and pasture fed, and at regular intervals throughout the year 
with some of their important values are given. 

Table No. 2 


Oil or Fat 

Molecular 

Weight 

B. R. at 
40'’G 

R. M. 
Value 

Sap. 

Value 

Iodine 

No. 

Buflfalo-ghee (1 41 samples) . . 

665-682 

40*0-43*7 

22-36 

222-236 

24-36 

Acid value less than 2 






Cow-ghee (20 samples) 

660-676 

40*0-42*6 

21-30*3 

221-231 

28-36 

Acid value less than 2 






Arachis Oil 

774-784 

54*8-66*6 

04-0*8 

188-194 

88-94 

Hydrogenated Oils 

i 776-782 

61-62 

0*2-03 

191-192 

61-64 

Cotton seed Oil 

1 816-818 

67*8-58*6 

0*2-0*4 ! 

190-196 

106-110 

Sesame Oil 

1 824-833 

69*3-60*2 

0*1 0*3 1 

186-193 

101-108 

Cocoanut Oil Acid value . . 

602-610 

34*6-35*6 

66-7*4 

251-267 

6-6-9-0 

less than 0*6 






Lard 

' 776-778 

51 

0*4 

196 

41 

Tallow 

I 786 

49 

— 

194 

45,. 
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From the results obtained it can be seen clearly that there is a large 
difference between the molecular weights of ghee and other edible oils 
or fats which are generally used as adulterants of ghee. Further, the 
range of molecular weights for ghee is comparatively smaller than the 
range of other chemical and physical values. Therefore, it is quite 
possible to use this method for the detection and estimation of adultera- 
tion in ghee by some of its common adulterants. 

Pure buffalo ghee was then mixed with different quantities of some 
of its common adulterants like cocoanut oil, hydrogenated oils, sesame 
oil and those mixtures were examined. The results obtained are given 
below : — 

Table No. 3 


AGxttffe of Butter-fat and Vegetable Ghee 


Percentage of 
Vegetable Ghee 

Molecular 

Weight 

B. R. at 
40“C 

R. M. 
Value 

Saponifica- 
tion Value 

10% 

685 

43*4 

26-3 

226 

15% 

691 

43*8 

24 

223 

20% 

26% 

695 

44-3 

22-7 

221 <6 

700 

44*72 

21-4 

219-7 

30% 


46*46 

20*1 

218 

36% 

710 

45*87 

18-7 

216 

40% 

716 

46*3 

17-6 

214-3 

60% 

725 

47*75 

14-9 

210 

Butter-fat (Acid value 0‘73) 

676 

42*6 

28 

228 

Vegetable Ghee 

775 

61 

0-7 

192 


Table No. i' 


Mixture of Butter-fat and Sesame Oil 


Percentage of 

Sesame Oil 

Molecular 

Weight 

B. R. at 
40-0 

R. M. 
Value 

Saponifica- 
tion Value 

10% 

691 1 

44*2 

26*4 

226 

16% 

699 1 

46 

24-1 

223 

20% 

707 

46*8 

22-8 

221 

26% 

716 i 

46*66 

21-6 

219 

Butter Fat 

676 

42*6 

28-3 

228 

Sesame Oil 

832 

59*2 

0-43 

189 


1’able No. 6 


Mixture of Butter-fat and Cocoanut Oil 


Percentage of 
Cocoanut Oil 

Molecular 

Weight 

B. R. at 
40'’G 

R. M. 
Value 

Saponifica* 
tion Value . 

10% 

668 

41-9 

26 

231 

15% 

20% 

664 

41-6 

26-1 

233 

662 

41-1 

23-9 

234-8 

26% 

668 

40-8 

22-93 

236 . 

30% 

664 

40-6 

21-8 

237 

36% 

661 

40-1 

20-7 

238 

40% 

•648 

39-8 

19-6 

239-0, 

60% 

640 

39.-0 

17-6 

242 

Butter-fat (Acid value 0-73) 

676 

42-6 

28 

228 ■ 

CcicovutOil (Acid valueO - 3) 

603 

86-6 

7-04 ■ 

265 

i 
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With reference to the analysis of samples of Ghee having high acid 
values, low molecular weights are observed. 

The results of a few such samples of ghee are given in the following 
table. 


Table No. 6 


1 

Sample 1 
No. j 

Molecular 

Weight 

Acid 

Value 

B. R. at 
40“^ C 

R. M. 
Value 

Saponifica- 
lion Value 

Iodine 

No. 

1 1 

617 

9-964 

43*01 

30 

233*8 

31-26 

2 ; 

640 

8-91 

42*8 

28*5 

230 

29*3 

3 ! 

638 

6*85 

42 

28*4 

230 

29*4 

^ i 

043 

6-3 

41-9 

29 

232 

30-72 

6 1 

646 

6*8 

41 *9 

27*3 

228 

33-8 

6 1 

642 

4-75 

40*9 

27*2 1 

227 

32-4 

7 i 

639 

10*7 

1 42*8 

30*1 

: 233 

28-2 

8 i 

645 

5*8 ! 

1 42*3 

27*1 

229 

29-5 

0 1 

643 

6*1 ; 

42 

25-9 

228 

30-3 

JO ! 

635 

J5-6 1 

1 43*5 

28*1 

231 

^ 28*4 

U 1 

640 

4-98 

i 41*5 

29 

229 

30-1 

12 ' 

i 

641 

5*72 ! 

1 

42*5 

29-3 

228 

28*6 


Since in pun: ghee acidity doc.s not increase rapidly as in the case of butter, 
samples of freshly prepared butter were spread on the surface of a flat 
dish andexp )sed to air. Poi tions were removed at dilfcrent intervals of 
time and were converted into ghee and acid-rancidity was estimated. 
The results of acid value and molecular weights of these samples are 
given in the following table. 

STUDY OF ACID RANCIDITY 
Table No. 7 
Sample Ko. / 


Period 

Acid 

Value 

Molecular 

W^eigbt 

Starting day 

0-201 

676 

After 1 ,, 

0-912 

676 

After 2 days 

1-82 

674 

After 3 ,, 

3-63 

673 

After 4 , , 

7-22 

660 

After 5 ,, 

7-96 

649 

After 12, ,, 

16-41 

046 

After 14 ,, 

20-23 

644 

After 20 ,, 

29-7 , 

642 


' B, R. at 
! 40“G 

R. M. 
Value 

Saponifica- 
tion Value 

Iodine 

No. 

1 42-6 

28-01 

232 

28-75 

: 42-5 

28-1 

232 

28*76 

42-6 

28-3 

232 

28-34 

42-6 

28-6 

233 

28-07 

i 42-9 

28-99 

234 

27-5 

; 43-01 

28*9 

234 

27-3 

i 43-6 

30 

236 

28-3 

1 43-7 

30-1 

235 

26^1 

, 44-0 

31 '0 

237 

25-9^ 


It is. clear that these high acid vaues are due to the presence of 
free fattyi-acids in the.buttcr. In that case it should be possible to regain 
the original molcculivr weight of butter-fat by removing the free fatty- 
acids, by- washing the butter-fat thoroughly, first with dilute sodium 
hydroxi^. solution and then with water and drying the butter-fat. over- 
unhydroua calcium, chloride. The molecular weights of the samples 
were then determined. 
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tAbiiE No. ^ 


, (Mginal molecular wei^ts (befim increase in &e acid value) of dre samples given 
in*ttiis’tab!c w6re linknowti — 


Sample 

No. 

Molecular 

Weight 

Acid 

Value 

B.ll.Sit 

40“C 

R. M. 
Value 

Saps 

Value 

Iodine 

No. 

1 

* 

638 

6-86 

43 

28-4 

230 

29-4 



665 

•03 

42*3 

28 

22,8 

30-3 

2 


638 

30 

45*4 

32*2 





661 

0-91 i 

43 

81-6 

m 

18-4 

3 


640 

8-91 

42*8 

28*5 

m 

99-8 


** 

668 

0-21 

42*5 

28*4 

4m 


4 

♦ 

643 

6-3 

41*9 

20 

•m 

^•78 



•670 

0-15 

42 

28*9 


m-z 

6 

a 

646 

6-8 

41*9 

27*3 

dfS 

88-8 



671 

0^25 

42 

27*3 

380 

33-8 

6 

* 

1 

642 

29-7 

44 

31 

-287-6 

26-9 


♦ ♦ 1 

i 

663 

0-31 

43*1 

30*8 

234 

28-3 


t Table No. 9 

Original fresh sample 


i 

V 

6'76 



28 01 

9112 

1 

28*78 

Above sample was allowed to rancidify (butter) 

a 

646 

16*41 

1 

43*5 


236 

26>3 

>84> 

670 

0-22 

42-7 


232 

28*69 


Original sample of butter 


8 

673 

0-56 

42 

28-93 


88*6 

III 

647 

9*8 

42*5 

30-01 


31*18 


669 

0*12 

42*3 

29-91 


81 

♦ 

640 

20*6 

43*0 

31 


8<r*0« 

** 

671 

0*13 

42 

29-04 


31*94 

Origmal sample of butter 

9 

678 

0*48 

42*5 

29*7 

230 

31*4 

♦ 

644 

7*56 

43 

30*4 

232 

30*9 


674 

0*01 

42*7 

29-91 

231 

31*2 

♦ 

WTO 

16*76 

43-6 

30*8 

888 

89*98 


675 

0*2 

42*8 

30-1 

8S1 

30*92 

^ 


— 






♦ SalUj^e of BufrUo ghee^ xi^kh high acid value. 

** Saiiie'etoiple after treatm^t. 

t Ift thisli^le fresh butter idlowed to Irancidify then thht rancidiiteS butter 
was i yi ii (reotCed by ciHute NaOH, wadied and diied% 


5 






















$4^ JOURNAL OF THE UNIVERSITY OF BOMBAY 

Effect of Ageing of Ghee on Molecular Weight 

In order to study the effect of ageing of ghee, samples of freshly 
prepared ghee were exposed to air only and periodically analysed. 
The results arc given below : — 

Table No. 10 
Sample No. i 


Buffalo Ghee 


Period of I 

Mol. 

Acid 

B. R. 

R. M. 

Sap. 

Iodine 

Ageing 1 

Wt. 

V. 

at 40"G 

Value 

V. 

No. 

Starting day 

674 

0-89 ! 

42-5 

28*5 

228 

30-1 

Alter J month 

674 

1 1 

42-5 

28*5 

229 

! 29*6 

.. 2 mthi. 

672 

1-19 

42*7 

28*8 

230 

1 29-1 

» 3 „ 

671 

1-.5 

42*8 

28*9 1 

231 

1 28*62 

^ >> 1 

660 

1*65 

43*1 

29*01 

231 

• 

27*4 


Sample No, 2 


Starting day 

670 

1 

1*2 

1 

41 *6 j 

31 *4 

231 

29*3 

After 1 month 

670 

1*4 

41*8 ! 

31 *4 

231 

28*7 

„ 2 mths. 

667 

1*8 

41*9 1 

31*75 

233 

28*4 

» 3 „ 1 

064 

2*02 

42*2 ; 

31*9 

2.34 

27*9 

^ >> j 

662 

2*5 

42*5 1 

1 

32*1 

235 

27*64 


Oxidation of Butter-fat 

Oxygen was bubbled through freshly prepared fihee at lOO^C. and 
portions were tak(‘n out periodically at regular intervals and were 
analysed to observe the ellect of oxidation on mohcular weight. 


Table No. 11 
Sample No. / 


Buffalo Ghee 


Hours 

Mol. Wt. 

Acid V. 

1 

1 

Iodine Value 

. 0 

676 

1 *847 

30*2 

6 

676 

1*800 

29*91 

12 

680 

1*975 

29*67 

18 

688 

2*38 

28*72 

24 

672 

2*9 

1 27*2 

30 

662 

3*82 

26*64 


Sample No. 2 


Ghee 


0 

676 

1-66 

30-4 

.. % .... 

. 

1*63 

30*03 

12 

681 

1*82 

6*00 . 

18 

690 

2*32 

28*31 

24 

674 

2'8 

27*3 

30 

862 

3*93 

28*8 . 
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Discussion 

From a survey of the results so far obtained it can be seen that the 
molecular weights as calculated from the cryoscopic data are able to 
yield valuable information regarding the purity of oils and fats. It is 
possible to show that molecular w'cights of oils and fats are closely related 
to their saponi faction values. However, no accurate mathematical 
relationship can be indicated between them. Molecular weights are 
seen to be strongly influenced by the presence of free acids in the oils 
and fats; no such observations have been recorded in the case of saponi- 
fication values. 

In the study of the molecular weight of butter fat it is curious to 
note that molecular weights are constant for the same sample of ghee 
and the range of this value is very small in ghees of different places. The 
results indicate that the rajxges of molecular weights of these samples 
will perhaps be of considerable use in determining the purity of ghee. 
It may be pointed out here that the samples of ghee were prepared out 
of butters by the usual Indian household method, i. e. heating butter-fat 
at 120°- 130° till almost all water contents are eliminated from the 
butter-fat. 

The small range of molecular weights in different samples of ghees 
indicates that this method has a great promise towards the detection 
of adulteration of ghee by oils, fats and other substances. 

The results from table Nos. 3, 4 and 6 support this observation. 
Artificial mixtures of different percentages of adulterants have been 
made and studied, and the study indicates the tfficacy of the method. 

It should be also noted that presence of free acids in different ghees, 
the origin of which is due to the acid-rancidity of the samples, lower the 
molecular weights of the ghees. By exposing fresh butter to air for 
different periods, it was possible to study the relation between 
acid value and lowering of molecular weights f)f the ghee produced 
from it. A graphical relation has been established with the help of 
such a study and a correction can now be applied for the influence of 
acid value on the molecular weights. From the results obtained the 
determination of molecular weights of oils and fats would offer interest- 
ing information regarding the purity of oils and fats. 

Summary 

(1) The average molecular weight of butter-fat does not vary 
to a great extent in spite of variation in the composition of the consti- 
tuent fatty acids. 

(2) The range of molecular weights of different samples of butter- 
fat is very narrow as compared with the range of different constants 
like Iodine value, Polenske value, R. M. value, etc. for the same samples 
of butter-fat. 

(3) The average molecular weight of butter-fat differs distinctly 
from the average molecular weight of likely adulterants like Vanaspati, 
sesame oil, etc. Therefore adulteration of ghee to the extent of 7-10% 
can be easily detected by the cryoscopic method. 

(4) In the case of butter-fat and cocoanut oil, the average molecular 
weight decreases with increase in the rancidity or the acid value. 

Chemistry Department, 

Fbrousson College, Poona. [Received : March xg, ig^Sf] 
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STUDIES IN THE SWELLING OF 
CELLULOSE, PART I 

By A'I. O, Karnik and S. C. Deodatta 


T he phenomenon of swelling of Cellulose has wide technical applica- 
tions. The use of swelling agents like (1) Zinc-chloride (2) Calcium 
Thiocyanate (3) Sulphuric Aeid(4) Phosphoric acid, etc., in finishing 
the textile materials, the production of parchment paper, vulcanised 
fibres, etc., is well known. Although various theories have been put 
forward from time to time to explain the swelling of Cellulose, little is 
known of the mechanism of the swelling process. A systematic study 
of the process of swelling of Cellulose in these reagents has been made 
recently by Dr. G. S. Kasbekar and S. AI. Neale^ at 25“C. In the 
commercial application of these reagents for the production of special 
fini.shes, etc., it is essential to obtain the maximum effect in the minimum 
of time. Evidently the study of the optimum conditions regarding the 
concentrations of the reagent and the temperature forms an important 
part of investigation in employing the aqueous solution of salts, acids 
and bases which cause swelling of Cellulose. The present investigation 
was undertaken with a. view to note the effect of higher temperatures 
on the process of swelling. Accordingly the maximum percentage 
swelling and shrinkage of Cellulose and time required have been 
measured in the solutions of sulphuric acid -and phosphoric acids of 
various concentrations at fO^C. Similar study at the temperatures of 
50"C, BO^C and 75°C has been made and "will be published in the 
subsequent parts. 

The solutions of various concentrations of the two acids were pre- 
pared and the methods of Dr. G. S. Kasbekar and S. AI, Neale^ were 
employed to determine their exact strengths, and for the measurement 
of swelling of Cellophane and shrinkage of twofold yarn of 38s cotmt 
of Sakillaridis cotton previously bleached. 

The following observations are made : — 

The swelling and shrinkage in solutions of sulphuric acid : — 

(1) The percentage swelling increases with the increase in con- 
centration upto a concentration of 61 • 50 per cent and then 
decreases. 

(2) Gellnlose disintegrates immediately in solutions stronger than 
69*80 per cent. 

(3) The time required to attain the maximum swelling deerpases 
with the increase in concentration. 
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(4) Cellulose swells more than at 26°C upto a concentration of 

63-86%. 

(5) The percentage shrinkage increases with the increase in 
concentration upto a concentration of 63-86% and then 
decreases. 

(6) The time required for the maximum shrinkage decreases with 
the increase in concentration. 

(7) The per cent shrinkage is more than at 25°C for concentrations 
upto 63 - 86 per cent and becomes less as the concentration in- 
creases. The highest percent shrinkage of 67 - 18% is attained in 
the concentration of 63- 86% while in concentration of 69-80% 
per cent and beyond tire yarn breaks immediately at 40"C. 

(8) The time required to attain the maximum shrinkage is more 
than at 25°G upto a concentration of 39-72% and less at higher 
concentrations. 

Swelling and shrinkage in solutions of phosphoric acid 

1. Both the swelling and shrinkage increase with the concentra- 
tion upto a concentration of 82-80% and then decrease. The highest 
swelling of 4000% and shrinkage of 65 - 4% are attained in the concentra- 
tion of 82-80%. 

2. I'he time required to attain the maximum swelling of Cellulose 
as well as shrinkage* of yarn decreases with the increase in concentration. 

3. TheCellidose* swells more than at 26°C in all the concentrations. 


Reference 

(1) G. .S. Kasbekar and S. M. Neale, Trans. Far. .Soc. Aug.-Sept. 1947, p. 617. 


Table No. 1 


Swelling of Cellulose in Solutions of Sulphuric Acid of Various Concentration at 40^0. 


Concentra- 
tion % by 
Weight 

Weight 
of Dry 
Cellulose 
in gm. 

Weight 

of 

Solution 

absorbed 

gm. 

-Swelling 
per cent 

Weight of j 
solution ab-' 
sorbed per 
162 gms of ^ 
Cellulose 
in gm. 1 

Time 

of 

Swell- 
ing in 
minu- 
tes 

Per 1 62 gms. of Cellulose 

Gm. mols 
of the acid 

Gm. mols 
of water 

21 -02 

0-1214 

0-1396 

115-0 

186-3 

60 

0-6230 

7-499 

39-72 

0-.3406 

0-6134 

180-1 

291-7 

40 

1-107 

10-18 

60-60 

0-2010 

0-4623 

225-0 

364-5 

30 

1-724 

10-86 

59-10 

•0-1648 

1-2203 

740-5 

1200 

20 

8-000 

23-05 

60-98 

0-1870 

2-8106 

1603 

2435 

15 

18-16 

36-39 

61-60 

0-2000 

4-800 

' 2400 

3888 

15 

24-72- - 

81-30 

63-86 

0-1608 

3-5376 

i 2200 

3563 

15 

22-06 

77-87 

66-60 

0-3006 

6-4631 

1818 

2944 

5 


*-64‘89"* 

69-80 

0-1100 

1-8392 

1672 

2’r08 

4 

16-60 

60-60 

71-90 

Disinteg 

ration. 




.. . .. . 

- . . 
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Table No. 2 

Shrinkage of Cellulose in Solutions of Sulphuric Acid at 40°C. 


Ciloncentration 

Maximum % 

Time for Maximum 

% by Weight 

Shrinkage 

Shrinkage — Minutes 


21 -02 1 

1 

1 0-804 

10-0 

39-72 

! 1-50 

7-0 

60-60 

2-10 

5-0 

69-10 

5-45 

4-0 

60-98 

10-00 

3-76 

61-60 

22-00 

2-6 

63-86 

67-i8 

0-75 

66-60 

25-00 

0*25 

69-80 

breaks 

i i 



'1’aijle No. .‘5 


Swelling of Cellulose in Solutions of Phosfdtoric Acid of Various Concentrations at 40°C. 


Concentra- 
tion % by 
Weight 

Weight 
of Dry 
Cellulose 
in gms. 

Weight 

of 

Solution 

absorbed 

1 gms. 

1 

I 

Swelling 

/o 

Weight of : 4’imc 
Solution ab-’ of 
sorbed per ! Swell- 
162 gms. ingin 
of Cellulose Hours 
in gms, 1 

Per 102 gms. of Cellulose 

Gm. mols 
of the Acid 

Gm. mols 
of Water 

62-00 

0-1078 

0-3524 

210-0 

340-2 2-0 

2-031 

7-8-14 

67-01 

0-1420 

0-3524 

247-1 i 

400-3 1-5 

2-086 

10-99 

70-^0 

0-2004 

1 -0022 

500-1 j 

810-0 1-0 

5-124 

17-11 

80-01 

0-1070 

5-0768 

3040 

I 4925 0-5 

40-12 

55 • 1 6 

82-80 

0-2108 

8-4383 

4003 

6485 0-5000 

50-34 

85-94 

87-60 

0-1840 

5-0011 

2718 

4403 0-4167 

38-67 

! 34-06 

89-60 

0-2010 

4-8424 

2402 

3891 0-3333 

34-07 

30-67 


Table No. 4 

Shrinkage of Cellulose in Solutions of Phosphoric Acid at 40®C. 


Concentration | 

Maximum % 

, Time for Maximum 

% by Weight 

Shrinkage 

Shrinkage — Minutes 

62-00 

1-02 

30-0 

67-00 

2-00 

26-0 

70-80 

3-90 

20-0 

77-10 

8-00 

20-0 

80-01 i 

16-00 

20-0 

82-80. 

66-40 

10-0 

87-60 

26-20 

10-0 

89-60 

21-16 

6-0 


Wilson College, Bombay. 


[Received : April 13, ippS] 
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STUDIES IN THE SWELLING OP CELLULOSE — PART I 




RELATIVE OPTICAL AND HEAT 
ABSORPTION BY CERTAIN INORGANIC 
SALT IN AQUEOUS SOLUTION 


By Pramoi) IjAi, Sarma 

{The relative optical and heat absorptions by aqueous potash alum, potassium 
chloride, ferrous ammonium sulphate, nickel sulphate and copper sulphate were 
determined. The last appeared to be best adapted as filters for the heal and 
nickel sulphate for li^ht'], 

A risinc; out of sliulirs in diffcTc^nt j)arts of tho spectrum of the 
Joshi-ETect, an instaiita.iKious ('iirn iit derrca.se on irradiation 
(Presi, Add, Chem. Sec., Ind, Sci. Contt., 19l‘3), the following work 
was c:arri(!d out in order to deteriuin(‘ tlu^ ndaAive o])tical and heat 
absorptions l)y certain inorganic salts in acpieous solutions [vide infra). 

Experimental 

« 

M/10 solution of coj)per-, nickel-, ferrous ammonium sulj hate 
(acidified) and {)ota.ssium ( holoride ; and M/IT) soluth n of potash adum 
were used. The experimental arra.ng(‘ment consisU'd essentially of a 
ISO-volt inca.ndesc ent bulb (glass) as a. sourc e of' b( th hca.t and light. 
The collimated radiation passed sucxc^ssively through a c ircular dia- 
phragm ; a definite* amount of the solution in a bcakcT whose absorption 
was to be oliserved ; and a second diaphragm. It was finally allc^wed 
to fall either on a thermopile (Kipps 37) or a potassium coated photo- 
electric cell. Ihe former rncasurecl the heat absorption and the latter 
optical absorption. 

Progressively increasing amounts of the sc:)lution were pipetted into 
the beaker so as to inca'ease the thickness of the absorbing column by 
steps of half a centimeter, and the galv’^anometer reading was recorded. 
The absorption by a given thickness of solution was obtained by sub- 
tracting the corresponding galvanometer reading from the initial reading 
when the container was empty. 

The absorption in the visible by the copper-, nickel- and ferrous 
ammonium sulphate solutions was determined from their absorption 
spectra. No absorption was observed in all the solutions examined 
within the range lOOOA to 6680A. The intensities at two correspond- 
ing points in the two halves of a twin spectrum were determined by a 
microphotometer. Anv unidentical condition in the exposure of the 
two halves of the twin spectra was indicated by the non-superimposition 
of the curves of the ‘control’ i.e., a twin spectrum of Water, whose two 
halves had the same thickness and time of exposure. Correction's were 
introduced to each pair of curves in such cases. 
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Discussion 

In agreement with the results of Smith {Phys. Rev, 1933, 44 , 520-523) 
on light absorption by aqueous potassium chloride in the far ultra violet 
(which lies lx*yond the photo-sentitivity range, 3500A to 5700A, of an 
alkali photoelectric cell), potassium chloride soluti<m showed but negli- 
ble absorption (Fig. II) ; that of other solutions was comparable in 
respect of heat and light (Figs. I and II). 

The foregoing curves show that the increr.se of heat absorption 
with the thickness of the a.bsorbing column is markedly rapid at small 
values of the latter ; it attains finally a sensibly constant value (Fig. I) ; 
the results for optica! absorption (Fig. II) are essentially similar. It 
would appear that comparatively the optical absorption continues over 
a greater range of airsorbing thickne.ss, except in the case of potassium 
chloride solution (Fig. II). 'l'he.s(‘ results also show that copper sulphate 
and nickel sulphate are well adapted as the heat and light filter respec- 
tively. 

It is instructive to find that the ratio of optical to heat absorption 
varies with tlie tliickncss and readies a constant value ultimately (Figs. 
Ill and IV). Before the attainment of this constant value, the ratio 
shows an increase in the casi' of nickel- and ferrous ammonium sulphate, 
and deereeses in potassium chloride. In copjier sulphate and potash 
alum solutions, however, there is an initial decrease followed by an 
increase to a constant maximum. 


CllEMICAl, JLiAnORATORlKS, 

Benares Hindu University. 

[Received: June 16 , 



7-HYDROXY-6-ACYL-COUMARINS 
CONTAINING LONG-CHAIN ACYL GROUPS 


By H. P. Kansara and N. W. Suah 


C HUDGAR AND SHAH (J. Univ. Bom., 1942, //, (iii) 113; 
J. I. C. S., 1944, 21, 175) have obtained 5-hydroxy- 6-acyl-4-me thy] 
coumarins by the condensation of 4-acyl-rcsGrcinols with aceto- 
acetic ester in presence of anhydrous aluminium chloride. The isc meric 
7-hydroxy-coumarins have not yet been investigated and their synthesis 
forms the subject-matter of the present work. 

Three methods for their syptlicses are possible : (i) the Pechmann 
condensation of 4-acyl resorcinols in prc.sencc of a suitable ccndtnsing 
agent, (ii) the Fries migration of the acyh^xy derivatives of 7-h>dif xy- 
coumarin, and (iii) the Friedel-Giafts acylation of 7-hydroxy-eouniarin 
derivatives. 

The Fries migration of 7-acyloxy-coumarins predominantly yields 
7-hydro xy-8-acyl-coumarin derivatives (Lima ye, Ber, 1932, 375 ; 

Rasayanarn, 1936, /, 35 ; Thakor and Shah, J. I. C. S., 1946, 23, 199) • 
while the Friedel-Grafts acylation does not succeed (Desai and Fiamid, 
Proc. Ind. Acad. Sc., 1937, 6A, 185). Hence the first method is the 
one left out for trial. 

The condensation of 4-acyl resorcinols with ethyl acctoacetate 
does not succeed under the customary conditions of the Pechmann re- 
action. After several attempts, it was observed that the condensation 
could be successfully aftcctcd in dry benzene as .solvent, using phosphorus 
oxychloride as the condensing agent (Desai and Hamid, loc. cit.). The 
4-acyl resorcinols containing long chain acyl groups, viz., 4-stearyl-, 
4-palmityl-, and 4-lauryl-resorcinols were thus successfully condensed 
with acetoacetic ester with the production of the coumarin derivatives. 
The constitution, 7-hydroxy-6-acyl-4-methyl coumarin (I) has been 
assigned, to the product on the following grounds : 

(i) the product gives positive colour test with alcoholic ferric 
chloride indicating -OH and -COR in ortho position. It 
dissolves in alkali with non-fluorescent yellow colour. It 
gives acetyl derivative, oxime and semicarbazone proving the 
presence of -OH and -COR groups. 

(ii) by analogy with other ketone condensations with acetoacetic 
ester in presence of phosphorous oxychloride, that a 7-hydroxy- 
6-acyl coumarin derivative is formed (Desai and Hamid, loc. 
cit.). 



64 


JOURNAL OF THE UNIVERSITV OF BOMBAY 

(iii) the condensation product on Clemnaensen reduction gives 
7-hydroxy-6-alkyl-4-raethyl coumarin (II) which exhibits 
blue fluorescence in alkali solution, characteristic of a 7- 
hydroxy coumarin derivative. The reduction product (II) 
on direct comparison with 7-hydroxy-6-alkyl-4-methyl cou- 
marin obtained by the Pechmann condensation of 4-alkyl 
resorcinols (Chudgar and Shah, J. Univ, Bom., 1944, 13 (iii), 
18) was found to be identical in all respects. 

(iv) onKostanecki acetylation, it gives the chromono-pyrones(III). 



CU) tui) 

Experimental 

Condensation of ^-stearyl-resorcinol with ethyl acetoacetate : Formation of 
y-hydroxy-6-stearyl-4~methyl coumarin (/; r>) 

4-stearyl-resorciuol required for this work was prepared by Ncncki 
reaction (Dcsai and Waravdekar, Proc. Ind. Acad. Sc., 1941, 13 A, 177). 

Dry powdered 4-stearyl-rcsorcinol (7 g.), acetoacetic ester (3g.) 
anhydrous benzene (40 c. c.) and phosphorus oxychloride (2 c. c.) were 
refluxed in a flask fitted wi^h a CaCl2 guard tube on a water bath for 
six hours : hydrochloric fumes were evidvcd as the reaction proceeded. 
The reaction mixture was shaken occasionally. After the evolution 
of the gas had slackened, the contents of the flask were transferred into 
a dry beaker and left overnight. As benzene evaporated off, a yellowish 
brown solid began to separate. It was collected and crystallised from 
alcohol, pale yellow needles, m. p. 101°. Yield =3 *5 gms. (Found : 
C, 76‘6; H, 8-76. C2 811420* requires C, 76 • 0 ; H, 9 • 5 per cent) . 
The coumarin is soluble in alcohol and benzene. It dissolves in 
alcoholic alkali with non-fluorescent yellow colour, and gives wine-red 
colour with alcoholic ferric chloride. 

The acetyl derivative prepared by acetic anhydride-pyridine method 
by heating on water bath for 4 hours crystallised from acetic acid, 
needles m. p. 74°. (Found : C, 74*9 ; H, 9*5 ; C30H44O5 requires 
C, 74*4 ; H, 9*1 per cent). 
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The oxime prepared as usual melted at 220-21® (decomp). 

The semicarbazone melted at 202® (decomp). 

Clemmensen reduction : formation of 7 ~hydroxy~ 6 -octade<yl- 4 -methylcoumarin 

Zinc amalgam was prepared according to the modified method of 
Robinson and Shah (J., 1934, 1497). 

The condensation product (1 g.) dissolved in alcohol was added to 
zinc amalgam (20 g.). Dilute hydrochloric acid (1 : 1 ; 26 c.c.) was 
added and the mixture heated on sand bath for 4 hours. As the reduc- 
tion proceeded, the product went into solution. Heating was continued 
till a drop of the reaction mixture gave no colour with alcoholic ferric 
chloride. The solution was then filtered hot from unchanged amalgam. 
The filtrate on cooling deposited a solid which was collected and (Crystal- 
lised from alcohol, clusters of small needles, m. p. 116-116® (Found : 
G, 78-7; H, 10-6. Cg 8 H 44 OS requires C, 78-6 ; H, 10-3 per cent). 
The product gives intense blue fluorescence in alkaline solution and no 
colour with alcoholic ferric chloride. 

The reduction product on direct comparison with 7-hydroxy-6- 
octadecyl-4-methyl coumarin (Chudgar and Shah, J. Univ. Bom., 1942, 
11, (iii), 113) was found to be identical with it in all respects. 

Kostanecki Acetylation : formation of 2 ' : 4 -dimethyl-f-hexadecyl-ckromono- 
6 ' : 6 - <-pyrone {ill : —C 19 H 33 ). 

The condensation product (1 g.) was mixed with acetic anhydride 
(10 c. c.) and fused sodium acetate ( 1*6 g.) and the mixture refluxed 
on oil bath at 140-160® for 12 hours. The cooled reaction mixture was 
treated with water : a soft solid separated. It was collected, washed 
with water and cystallised from alcohol, needles, m. p. 123-24® (Found : 

G, 77*0 ; H, 9*24. G 80 H 42 O 4 requires G, 77*6 ; H, 9*44 percent). 

4-palmityl — and-4-lauryl resorcinols were similarly condensed and 
the respective coumarins obtained. For their preparation as weU as 
of their various derivatives, we have adhered to the details Tollowed in 
the case of 4-stearyl-resorcinol. Therefore, only the necessary informa- 
tion regarding their properties has been given omitting all the preparative 
details to avoid repetitions. The ketones required for this work were also 
prepared according to Desai and Waravdekar (loc. cit.). 

y-hydroxyS-palmityl-d’methyl coumarin (/; Rss-Cj obtained 

from 4-palmityl resorcinol as before, m. p. 107* (Found: C, 76*8; 

H, 9*l*G26 H 3 g 04 requires C, 76'‘4 ; H, 9*2 per cent). 

The dcetyl derivative prepared as before crystallised firom acetic 
acid, needles, m. p. 105* (Found : C, 73*81 ; H, 8 * 6 . C 28 H 4 OO 0 
requires G, 73*6 ; H, 8*8 percent). 

The oxime was obtained as needles, m. p. 218* (decomp.). 
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The semicarbazone melted at 253^ (decomp.). 

Clemmensen Reduction : The keto coumarin was reduced as in the 
previous case. 7-hydroxy-6-hexaclccyl-4-mcthyl coumarin (II : R= 
Cl r,Hs 1 ) was found identical with an authentic sample (Chudgar and 
Shah, J. Univ. Bom., 1944, 13 (lii), 20 ) on direct comparison: m.p. and 
mixed m. p. 127^ (Found : C, 11 ’IT) ; H, lO-l. C 2 oH 4(,03 requires 

G, 78’0 ; H, 10-0 per cent). 

2''. 4-dimelhyl-;i'-letradecyl chromono-6' : 7 ' ; j 6- Kpyrone {III : R^ = 
-C’ 14 ^ 29 ) was obtained as beh-re m. p. 129° (Found C, 77*2 ; H, 9'0. 
CIa«H 3 g 04 requires C^, 70-7 ; H, 8*7 percent). 

y-hydroxy-t)-Iauryl-4-melhyl coumarin (/; R~-C\\H^^) was prepared 
from 4-lauryl resorcinol as before, needles, m. p. 115 (Found : 0,74-0; 
II, 8 - 6 -C 22 ll 3 oC 4 requires C, 73-7 ; II, 8-4 per cent). 

rile acetyl derivative crysta.llised from acetic acid, small plates m. p. 
121' (Found : C, 72-3.5 ; H, 8-1. 0341130(^6 requires 0, 72- 0 ; H,8-0 
per cent). 

The xemkarbazone melted at 250° (decomj).) 

y-hydroxy-G-doiccyl-^-melhyl coumarin {II: R~-Ci 1^123) obtained 
by tlie Clemmensen reducti</n of the keto-coumarin crystallised from 
alcohol, needles, m. p. 133° (Found: 0, 76-8; H, 9-2. 022^3203 
requires 0, 70-7 ; H, 9-3 jier cent). 

The same coumarin was also obtained by the Pechmann condensa- 
tion of 4-dodccyl resorcinol (Chudgar and Sliah, loc. cit.) and was 
found identical with the above reduction product. 

2' : 4-dimethyl-j -decyl-chromono-6' : 7 :5: 6- <-pyrone {III: R— 
-C10H21 crystallised from alcohol m. p. 137-138° (Found : C, 75-0; 

H, 8 - 0 . C 34 H 30 O 4 requires C, 75-4 ; H, 7 8 per cent). 


The Madhavlal Ranghhodlai, 
Science Institute Gujarat College, 
Ahmedabad. 
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C0UMARIN-4-ACETIC ACIDS DERIVED 
FROM VARIOUS SUBSTITUTED PHENOLS 

By H. P. Kansara and N. Af. Shah 

D EY (f., 11)15, 1606) carried out a systematic and detailed study of 
die condensation of acetone dicarboxylic acid and its ester with 
sev(‘ral phen )ls. He olitained coumarin-l-ac'cnic iu'ids in varying 
yields, depending upon t}i(‘ n;itur(‘ of tJu' plienol. Dey, liowever, was 
unsuccessful in obtaining coumar in- 1 -ace tic acid, which was later on 
synthesised by Lirnaye (J. I. C. S., 1927, 159). Recently Sethna 

and Shah (J. I. Cf S., 1910, 77 , 57) while studying tlie influence of 
4-carl)omethoxy group in r(\sor('inol muleiis on the l^'chmann re- 
action coudens(‘d methyl [ii-res >rcylal<‘ with acetone dicarboxylic ester 
and obtained ethyl 7-hydroxy-6-eiii‘boiTwthoxy-counKirin-4-aretate. It 
thus app(rars that practically little work lias been done on the Pechmann 
condensation of sul)stit tiled ph^'iiols with a.ct'tone dicarboxylic acid or 
its ester. The w<)rk described in this pa})er relates to the condensation 
of acetone dicarboxylic acid with various substituted ])h('nols which have 
not been investig f ted so far, viz.y 1-etliyl-, t-propyl-, 4-chlorc-, 4-l)romo-, 
4-acclyl- and 2-acetyl — -resorcinols, methyl [3 resorcylate as well as 
4-cthyl-pyrogallol, 1 -acetyI-pyrogaIlol and pyrogallol-l -carboxylic ester. 

The preliminary work was doiu' by condc'iising 4-ethyI-resorcinol 
with acetone dicarI)oxylic acid in presence of sulphuric acid. But as 
the acid was not easily iwailable, Deyand Rows’ (J. I. C. S., 1921, /, 112) 
modiiication of' using citric-sulphuric acid mixture' as an incipient source 
of acetone dicarboxylic' acid has been siu ccssfully utilised throughout 
this work. 

All the condensations were carried out at the temperature of ice 
bath. It was found tliat the substituted resorc inols could be smoothly 
condensed and good yields of the condensation product (I : R--=Et, 
Pr, Br, Cl -COOAle : Rj ~H) obtained, (except in c:ase of 4-acetyl 
resorcinol. Similarly, 2 -acetyl-resorcinol also undia vvt'ni the condensa- 
tion giving the corresponding coumarin-4-acetic acid (I; Rj - -COCH 3 : 
R"H). The reaction was extended to the substituted pyrogallol deriva- 
tives : they also undeiAvent the condensation smoothly yielding 7:8- 
dihydroxy-coumarin-4-acetic acid derivatives (I : R| - C3H : R^Et, 
-COOAle.) But, 4-acetyl pyrogallol did not condense. 


R 

HOf NoH COOH - CH^ 

R J 

\y COOH - CHg 




8 


(X) 
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The constitution (I) has been assigned to the condensation product, 
as (a) it is soluble in sodium bicarbonate solution with effervescence and 
(b) is easily de-carboxylated on heating above its melting point yielding 
the corresponding 4-methyl-coumarin derivative (II) — a reaction chara- 
cteristic of coumarin 4-acetic acids. 

Further, the 7-hydroxy-coumarin-4-acetic acid derivatives obtained 
from 4-substituted resorcinols exhibit blue fluorescence in alkaline solu- 
tion, characteristic of umbelliferrom' derivatives : the acid derived fre m 
2-acetyl-resorcinol dissolves with yellow non-fluorescent colour. The 
coumarin-4-acetic acids derived from the pyrogallol derivatives give 
deep orange solutions in alkali and sulphuric acid. 

The non-condensation of 4-acetyl-resorcinol and -pyrogallol is in 
agreement with the jirevious similar observations as resacetophenone 
and other 4-acyl resorcinols do not condense with ^-ketonic esters under 
the customary e.onditicms of Pechmann reaction (bhah and Shah, J., 
1939, 1250). 

Sethna and Shall {loc. cit.) on hydrolysis of their ethyl 7-hydroxy- 
6-carb')methoxy-coumarin-4-acetate obtained mainly 7-hydroxy-4-methyl 
coumarin-6-carl)oxvlic acid instead of the expected coumarin-4-acetic 
acid ( I: R=-COOMe ; Ri =11) which has been directly obtained in 
good yield in the present work. 

The above results indicate that the reactivity of acetone dicarboxylic 
acid is similar to that of aceto acetic ester or its OC-substituted derivatives. 
Acetone dicarboxylic acid or its ester may be regarded asy-substituted 

X P OC 

acetoacetic ester GOOH-CH 2 'CO'CHa-COOH the substituent being 
-COOH or -GOOEt. It apjieais from the above results that the Intro- 
duction of a negative group in X position docs not much affect its re- 
activity. 


Experimental 

(General Method of Preparing Acetone Dicarboxylic Acid and 
Its Condensation 

Finely powdered citric acid (8 gm.) and concentrated sulphuric 
acid (10 c. c.) were mixed in a round bottom flask and shaken for half 
and hour. The mixture was then slowly warmed on water bath to 
65-70“, therm >meter dipping into the mixture. Garbon monoxide was 
given off. The mixture was maintained at the same temperature for 
about 15 minutes. A pale yellow liquid resulted : it was cooled in 
ice to lower the temperature below 10“ G. In all the condensations 
this mixture was used without isolating acetone dicarboxylic acid. 

To the above mixture, the substituted phenol (1/30 mol.) and 
a further quantity of concentrated sulphuric acid (5-7 c. c.) was added 
and the mixture Well shaken taking care to maintain the temperature 
^low 10“ G. The resulting brown-coloured mixture was left overnight 
in ice box. 
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The reaction mixture was then treated with ice. A bulky precipi- 
tate was obtained : it was collected, washed free from sulphuric acid 
and digested with NaHGOa solution (5%) and filtered. The filtrate 
was acidified and the solid obtained collected and crystallised from a 
suitable solvent. All the condensations described in this paper were 
carried out following the above general method. Hence, the detailed 
procedure has been omitted to avoid repetitions. 

j-hydroxy- 6 ‘ethyl-coumarin’ 4 -acetic acetic acid (I : R— Et ; Rj =H) was 
obtained from 4-ethyl resorcinol (3 • 5 g.) according to the general method 
and crystallised from dilute alc(/hol, m. p. 206° (elferv.); yield = 2 gms. 
(Found: G, 63-2 ; H, 4-7. GisHiaOs requires G, 62-9; H, 4-83 per 
cent) . 

The acid dissolves in NaHGOs with intense blue fluorescence with 
evolution of GO 2 • It is soluble in hot alcohol, boiling water but in- 
soluble in cold. 

On heating the acid above its melting point, GOo was given oflT. 
The residue on purification was identified as 7-hydroxy-6-ethyl-4- 
methyl coumarin (II : R— Et ; Ri — H) by direct comparison with an 
authentic sample prepared by the Pechmann condensation of 4-ethyl 
resorcinol with acetoacetic ester. 

The et^yl ester prepared by refluxing the acid-alcohol mixture and 
a few c.c. of concentrated sulphuric acid, crystallised from alcohol, 
clusters of thin needles, m. p. 165-66° (Found : G, 65*7 ; H, 5*6. 
G 15 H 10 O 5 requires G, 66'4 ; H, 5*8 per cent). 

The methyl ester prepared similarly crystallises from alcohol, lustrous 
needles, m. p. 169°. 

The acetyl derivative prepared by acetic anhydride-sulphuric acid 
method, crystallised from acetic acid, needles, m. p. 182-83° (Found : 
G, 62 • 4; H, 5 • 2 • Gi 5 H] 4 0<j requires G, 62 • 1 ; H, 4 • 8 per cent). 

The ethyl ester of the acetyl derivative prepared as above crystallised from 
acetic acid, needles, m. p. 148° (Found : C, 63-9 ; H, 8*2. Gi 7 Hi 80 (j 
requires G, 64- 15; H, 5-64 per cent). 

The anilide formed by the heating the ester with aniline in sealed 
tube at 160° for about 4 hours, crystallised from alcohol, thin needles, 
m. p. 169°. 

y-hydroxy~ 6 -propyl-coumarin- 4 -acetic-acid (I : R — G 3 H 7 ;Ri =H) pre- 
pared according to the general method from 4-propyl resorcinol, crys- 
tallised from alcohol, long needles, m. p. 197-98° (effer.) (Found : 
G,64'5; H,5*7. Gj^ 4 Hi 405 requires G, 64*1 ; H, 5-3 per cent). 

The acid exhibits all the properties similar to those of 6 -ethyl isomer. 
On heating the acid, it was decarboxylated : the residue on crystallisa- 
tion from alcohol was identified with 7-hydroxy-6-propyl-4-methyl 
couma/in (II : R=G 3 H 7 :Ri=H). 
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The ethyl ester prepared as before, crystallised from alcohol, plates, 
m. p. 162-63 (Found : C, 66-5 ; H, 6-3. CjeHi gOn requires C, 66-2 ; 
H, 6*2 percent;. 

The acetyl derivative of the eth> 1 ester was similarly prepared, small 
plates, in. p. 12P (Found : (J, 65-3; H, o-H. CihH 2 oO,; requires 
C, 65 -J ; H, 6-0 per eent). 

rile acetyl derivative of the acid erystallised from acetic acid, m. p. 
17'.)“ (Found ; C, 63-.1.5 ; II, .5- I. C, ...Hj requires C, 63-2 ; H, 5-3 
per c<-nt). 

Th(‘ following coumarin-4-acetic acids and tlunr derivatives were 
obtained as in the pn'vious eases. I’he procedure was also exactly 
similar. For brevity therefoK', they with their melting points and 
analysis are described without rejn^ating the details : 

y-hy lroxy-f)-chhif()-ciimiarin-.}-ncctir acid decomjioses at 2 12 ”. (Found: 
(Jl, lt'2'Clj (IIjO-.OI requires Cil, I3''J.5 jier cent). 

riu; acid was de-carbo.\\ lated by Jieating and the residue identified 
with 7-hydroxy-6-chIoro- l-meth\ I coumarin, in. p. and mixed M. P. 278”. 

'Vhv ethyl ester : needU's from alcohol, m. j). IIM) ’ (Found : Cl, 12 ’3. 
C 1 3 1 1 j I Or, Cl requires Cd, 12 ' 6 per < ('ill). 

I’he acetyl derivative : needles from acetic acid, m. fi. I'JO” (Found : 
C, 52-3 ; 11 ,' 3-25. Cj .,H,jO(;CI requires C, 52-6 ; fl, 3-0 per cent). 

'Pile acetyl derivative of the ester : jilates from diluti; alcolud, m. p. 
159”. 

y-hy'iri>xy~f)~hroi>io-a>u»iarin-./-aeelic add (1 : R -Br. ; Rj -H) ; Silky 
needles from boiling alcohol, in. p. 230” decomp.) (Found: Br, 27- 1. 

I il 70 r,Br rerpiires Br, 26-75 per cent). 'I'Jie acid was heated above 
its nv'lting point. I’he n-sidue was identified as 7-hydroxy-6-hromo- 
4-methyl coumarin by direct comjiarisoii, m. j). 280”. 

The ethyl ester : needh-s from boiling alcohol, m. p. 206” (Found : 
Br, 25-0. C’l 3 H 1 jOj-jBr requires Br. 21-5 per cent). 

The acetyl derivative : needles from ;icetic acid m. p. 274". 

'Phe acetyl derivative of the ethyl ester : plates from dilute alcohol, m. p. 
152-53°. 

y-hydroxy-8-acetyl-couitiarin-^-acetic acid (I : R^ — GOCH 3 ; R— H) 
obtained by the condensation of 2 -acetyl-resorcinol crystallised from 
dilute alcohol, m. p. 183° (elFervesccnce) . It gives red colour with 
alcoholic ferric chloride (I’ound : G, 59*8 ; H, 3-6. qOq requires 

G, 59-5 ; H, 3-8 per cent). It does not give fluoresct-nce but dissolves 
with yellow colour in alkali. On heating it was decarboxylated to 
7 -hydroxy- 8 -acety 1-4-methyl coumarin (bhah and Shah, J., 1938, 1424) 
m. p. and mixed m. p. 168°. 
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y~hydroxy-6-carboethoxy~coumarin-4-acetic acid (I : Rs=-COOMe ; Ri 
— H) from methyl p-resorcylate crystallises fn m alee hoi m. p. 185- 
86“ (effervescence) (Found: C, 56’ 5; H, 3‘8. Ci3Hio07 requires 
C,56- 1 ; H, 3 - 6 per cent). It gives purple colour with alcoholic ferric 
chloride and blue fluorescence in alkaline solution. The acid 6n decar- 
boxylation by heating gives methyl 7-hydr(>xy-4 -methyl coumarin-G- 
carboxylaie (Shah, et ai., J. I. C. S., *11)37, 14, 717) identified by direct 
comparison with an authentic sample. 

The ethyl ester : needles from alcohol, m. p. 1 95°. Sethna and Shah 
{Inc. cit.) give the same m. p. 

I'he acetyl derivative : lustrous needles from alcohol, m. p. 206° 
(Found : C,'56-0 ; H, 3-8. Cj sHijOh requires C, 66*25 ; H, 3.76 
per cent) . 

The acetyl derivative of the ethyl ester ; needles from dilute alcohol, 
m. p. 148°. Sethna and Shah also give the same m. p. 

y : 8-dihydroxy-0-ethyl-coumarin-4-aielic acid (I: R---Et ; Rj =OH) 
obtained by the condensation of •l-ethyl-p>rogaJl(d as before, crystallised 
from dilute alcohol, lustrous needles, m. p. 202° (dec<»mpositi( n) (I-tund: 
C, 59*4; H, 5*0. requires C, 59*1 ; H, 4*5 per cent). 

It dissolves vvdth deep orange colour in alkali solution as well as concen- 
trated sulphuric acid. 

The ethyl ester crystalli.sed from alcohol, needles, m. p. 210° (Found 
C, 6T 2 ; H, 5 • 8. C 1 5 g Oy rcc^uires C, 61 • 65 ; H, 5 • 5 per cent) . 

The diacelyl derivative crystallised from acetic acid, plates, m. p. 173- 
74° (Found ; C, 58 • 2 ; H, I • 8. C 1 7 H i „ O g requires C, 58 • 6 ; H, 4 • 6 
l^cr cent). 

The acetyl derivativt; of the ethyl ester, needles, m. p. 94-95°. 

The acid on heating was de-carboxylated to 7 : 8-dihydroxy- 6- 
ethyl-4-methyl coumarin, in. p. 202°, identified by direct comparison. 

y:3-dihyJroxy-6-carbometh().xy-coumarin-4-acetic acid obtained by the 
condensation of methyl })yrogallol-4-carboxylic e.ster crystallised from 
alcohol needles, ni. p. 271° (Found : C, 51*1 ; Ji, 4*0. Ci4Hi2C)g 
rec^uires C, 54*5 ; H, 3*9 per cent). It gives dark gi’een colour with 
alcoholic ferric chloride, and dissolves in alkali with deep yellow colour. 


The Madiiavlal Ranghhodlal 
Science Institute, Gujarat College, 
Ahmedabad. 
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A STUDY OF THE OILS FROM THE SEEDS OF 

(1) Luffa Aegyptiaca Im q Cucurbitaeas 

(2) Baninbasa Carifarra 

By K. D. Phadnis, A. V. Reoe, D. G. Pishawikar and S. V. Shah 

T he plant, LulFa Aegyptiaca (Eng : Smooth Luffa 6 Wash sponge : 
Marathi : Ghosawala) is a hairy climbing herb extensively cultivated 
in several parts of India. Fruit is twelve to thirty centimeters long, 
s»nooth and cylindrical. Seeds are black or grey, smooth and slightly 
tuberculate. 

The plant BeninkasaCeriferra (Eng: White gourd Melon: Marathi: 
Kohala) is cultivated throughout India. It resembles pumpkin in 
appearance. The fruit is thirty to forty five centimeters long hairy 
and ultimately covered with a waxy bloom. 

The seeds for the present investigation were obtained from the 
immediate neighbourhood of Kolhapur. The seeds were extracted 
with petroleum ether after decortication and the yield was calculated 
on this basis. Last traces of the solvent were removed under reduced 
pressure. A dark red oil was obtained in the case of Lujfa Aegyptiaca 
and a pale yellow oil in the case of Beninkasa Ceriferra. 

Table No. I: Physical and Chemical Constants 



Lujfa Aegyptiaca* 

j Beninkasa Ceriferra 

Yield 

40 * 0 per cent 

36*4 per cent 

Specific gravity . . 

0*9412 at 27‘’C 

0*9234 at 30°G 

Refractive Index 

1-4830 „ 

1-4740 „ 

Saponification Value . . 

194*90 

191*45 

Iodine Value 

106*40 

135*25 

Acid Value 

7*99 

1*47 

Acetyl Value 

17*95 

20*49 

Reichert-Meissl . . . . ^ 

0*5878 

0*498 

Polenski Number 

1*18 

1*205 

Unsaponifiable Matter . . 

1*2 per cent 

1 * 31 per cent 


The Insoluble Fatty Acids : The oils were saponified with alcoholic 
potassium hydroxide and the soaps were dried and washed with ether 
to remove the unsaponifiable matter. The fatty acids were liberated 

Specific gravity (at lfi®C) 0'921 to 0-926 : 

Saponification Value 193 to 195*8. 

Iodine Value 102*3 to 113*6 : Acid value. . 30 to 36*4 

(Hooper ; Annual Report, Indian Museum, 1907 ; 1908, Page 13) 
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by acidifying the soaps with hydrochloric acid. The liberated fatty 
acids were then extracted with ether and washed free from hydrochloric 
acid. The ether extract was then dried over anhydrous calcium chloride 
and filtered. The ether was distilled off and the mixed fatty acids thus 
collected, gave the following values : 


Table No. II : Mixed Fatty Acids 



Luffa Aegyptiaca 

Beninkasa Ceriferra 

Yield 

93 • 10 per cent 

93 • 60 per cent 

Iodine Number . . 

112-30 

142-26 

Acid Number 

197-50 

198-70 

Mean Molecular Weight 
(calculated from above) 

283-20 

281 - 90 

Titre Value 

34-33°C 

• • • • 


Separation of the Fatty Acids : The separation of the solid (saturated) 
and liquid (iinsaturatcd) fatty acids was affected by Twitchell’s lead salt 
method by the fractional precipitation of the lead salts of the fatty acids 
with lead acetate. 


Table No. Ill : Separation of the Fatty Acids 


Lujfa Aegyptiaca 






Mixed Fatty acids (taken) 
Solid acids (obtained) . . 
Melting Point 
Neutralisation Value 
Mean Molecular Weight 
Iodine Value 

Gms. 

38-4 

Ist 

Crop 

4 • 2 gm. 
58“C 
209-0 
268-4 

• • • • 

Ilnd 

Crop 

1 - 8 gm. 
57“C 
209-4 
268-0 

Illrd 

Crop 

0 - 5 gm. 
67“C 
210-1 
267-1 

Total 

6-6 gm. 
58^C 
209-5 
267-86 
3-11 

Thus, total Solid Acids (obtained) . . 

Grams 

6-5 

Percentage 

16-93 

Liquid Acids 

. . 

31 

-9 

83-07 

Beninkassa Ceriferra 






Mixed Fatty acids(taken) 
Solid acids (obtained) . . 
Melting Point . . 
Neutralisation Value 
Mean Molecular Weight 
Iodine Value . . ... 

Gms. 

48-0 

Ist 

Crop 

gms. 

2-8 

67“C 

212-4 

264-2 

Ilnd 

Crop 

gms. 

1-9 

66“C 

212-7 

263-8 

Illrd 
Crop 
gms. , 
1-4 
56®C 
213-2 
263*2 

• • • > 

Total 

Acids 

gms. 

6-1 

67"C 

212-8 

263-76 

4-32 

Thus, total Solid Acids(obtained) . . 

• ■ Liquid Acids ,, 

6 - 1 gms : ue. 
41 • 9 gms : %.e. 

12-62 per cent . 
87* 48 per cent 
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The solid (saturated) acids as obtained above, were then, turned 
into their methyl esters, by refluxing the acids with methyl alcohol 
•saturated with dr>’ hydrocholoric acid gas. The esters were finally 
distilled unfler reduced {n<-ssure (2 mm to 8 mm). 


Table No. IV’ : (a) Luffa Aegyptiaca 




Weight of 

Saponi- 

Mean 

Fraction 

B. P. 

Methyl 

fKiOion 

Molt^cular 



1 festers 

Va.hu- 

Weight 

1 

up to 

j 3- 1330 trills. 

207 • 2 

1 

1 271 0 

2 

180°C>- - 

4 • 30 1 ] gins. 

203-7 

273 • 1 

3 

I8r)"c- -imc’c; 

2-11 80 gins. 

201 • 4 

277-3 

4 

loo'^c: -io.3°c: 

, 2*1 *J50 gins. 

1 99 • 9 

282 • 2 

3 

i93'’c;- -lyn^c 

I 1-9211 gms. 

191-1 

292-8 

0 

I95°CI onwards 1 

! 

3*3200 gins. 

188-8 

299-3 

1 

i 

'I’otal ...j 

1 

17 •2942 gms. 




T-\ble No. I\^ : (b) JIeninkassa Ceriferua 


Fraction 

IJ. P. 

j 

Weight of 
Mrtliy] 
Esters 

S. V. 

Mean 

Molecular 

VVVdglit 

1 

up to 1()5'’C 

1 • 1205 gms. 

200-7 

271-1 

2 

165°G— 170°G 

1 • 120vt gms. 

203-3 

275-7 

3 

170°G— 17r)°G 

1 • 4502 gms. 

202-5 

278-2 

4 

175°G onwards 

1-8221 gms. 

199-9 

282 • 2 

5 

Residue 

0- 8022 gms. 




Total 

9-6750 gms. 




Each of these fractions of the methyl esters was hydrolysed separately 
by potassium hydroxide and the corresponding fractions of the fatty acids 
were obtained by acidifying the soaps with hydrochloric acid. Mean 
molecular weights and m 'king points of the different fractions corre- 
ponding to the fractions of the met.‘iy testers in Table No. IV, are given 
in the following table : 






A STUDY OF THE OILS FROM THE SEEDS 


66 


Table No, V : (a) Luffa Aeoyptiaca 


mamemmrmrm 

1 

j 

Wt. of Acids (cor- 

Neutra- 

Mean 

Percentages of 

Frac- 

M.P. 1 

I responding to 

lisation 

Mol. 

1 - 

I" 

tion 


the esters 

Value 

Wt. 


1 


i 

! 

1 

Table No. IV) 



Palmitic 

! 

Stearic 

1 

1 

59®C 

2*98 gm. 

217*9 

257*5 

94*64 

5*36 

2 

57"G 

4* 10 gm. 

1 214*4 

261*7 

79*64 

20*36 

3 

57°C 

2 * 30 gm. 

211*9 

264*9 

68*21 

31*79 

4 

57°C 

2*10gni. 1 

208*1 

269*3 

52*50 

47*60 

5 

64 C 

l*83gm. i 

i 201*6 1 

278*2 

20*71 

79*29 

6 

1 


3*20 gm. 

1 198*3 

282*8 

4*29 

96*71 


Table No. V : (b) Beninkassa Ceriferra 


1 

59°G 

1*35 gm. 

218*2 

257*1 

96*07 

3*93 

2 

67°G 

3*92 gm. 

214*4 

261*6 

80*0 

20*0 

3 

De^G 

T.38 grn. 

211*1 

265*6 

65*71 

34*29 

4 

57“C 

1*78 gm. 

208*2 

269*1 

53*21 

46*79 

5 

68 ’G 

0 * 82 gm. 

197*7 

1 

283*6 

1 

1*43 

98*67 

1 


TKg free acids thus obtained from the methyl esters were further 
separated into individual acids by fractional precipitation of their mag- 
nesium salts. Acids were recovered from the magnesium salts and 
crystallised from alcohol. In all the cases only palmitic and stearic acids 
.were obtained, and no other acid was detected. Hence on this basis 
the proportions of the palmitic and stearic acids were calculated. 

From these tables the approximate percentages of the individual 
acids (Stearic and Palmitic) in the solid portion were calculated. 


Luffa Aegyptiara 


Beninkassa Ceriferra 


Palmitic Acid : 
Stearic Acid : 
Constituting . . 


56*15 per cent 
43*85 

16*93 per cent of the 
total fatty acids 


68*11 per cent 
31*89 „ 

12*52 per cent of the 
total fatty acids 


Unsaturated (Liquid) Acids : After the removal of the solid fatty 
acids as insoluble lead salts of the saturated acids, the liquid acids were 
liberated with dilute h v'drochloric acid from their lead salts and extrac- 
ted with ether. They were washed and dried over calcium chloride. 
On rem iving the ether the liquid fatty acids were recovered. The acids 
thus detained gave the following values : 

0 
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Table No. VI : Unsaturated (Liquid) Fatiy Acids 


j 

1 IjiJfa Aei^ypfiaca Beninkassa Ceriferra 


Spcrifu' (W:iviiv(>VJ!> Xl) . 0-9212 

R^rfrac:tl\(* Index ,, .. ] • 1090 

Iodine \ alne . , . . 

Neiitralis;Ui(‘n Value . . 19r)-‘) 

Mean Molcc nlar Weii^ht 280- 1 


0- 90r> l (at 25°C) 

1- 4060 
159-45 
197*80 
283-1 


Brmninntum oj" thr Liquid luiUy Acids : 10-13 {grains o! tlu‘ liquid acids 

wen* dissolv'ed in ether (siil| Jnn ii ) and (he* soliil'* n was cc,ol('d in ic e. 
A cold solution oflironiinc in tin* sann* sohc'ut wiis th(*n gradually added 
to tin* solution of the liquid fattx' acids with constant stirring. 'I he 
reaction inixtun* Avas tlien left overnight in i(e-box. Next day no 
solid l)ronio-d(‘i iv'at i V(' \\a.s obsiu v'cd. Tin* (Mher was rc im^vc'd and the 
excess of bromini' was I'ln thtT r(‘mov’(‘d washing with dilute* solution of 
sodiiun lhiosulj)Jiate. 'I'lie liquid mass obtained a.fte r w'a,shing with water 
was mixed with j)eti’oIeum elh('r and rubbe'd for some time, when a 
white solid derivative* l)egan to se])araae. "f lu* solid bre)mO“dcrivati\'C 
thus obtaiu(‘d wms w^ashe'd with ])e‘trole‘um (‘tliei* and fi|te‘r(‘d ofT. 
the filtrate* and the* w'ashing the* li(|uid bromo-de*riV'ativ'e* was e)bta.in(‘d 
on removing tlie pe‘trol(*um ether. The n^sults are give*n in the following 
table : 

Liijfa Aef^yptiaca Bromirialion o f Liquid Acids 

12-61: grams of the* liepiid fatty aeids wx're take*u for brominatie)n. 


Tetra-bromide C> rre'spondiir 
gins. 1< *1^1111)110 Acie 


C> rre'sponding : Di- | Clorresponding 

1< *1^1111)110 Acid l)re)mide | te) Oleic Acid 


Yield : ' 
M. P. * 


13-2 

lliX) 


9 - 5 gm. 
Liejuid 


6-06 gm. 




A STUDY OF THE OILS FROM THE SEEDS 


67 


Beninkassa Ccrifcrra : Bromiuation of Liquid Acids 

10 gms. for broniinatioii 



Tetra- 

bromidc 

Corresjtonding 
to Liuolic Acid 

Di-bromide: Gorresjtond- 
ing to Oleic Acid 

Yield ; 

M. P. 

15-3 gju. 

114C 

7-]'l,.,m. 

1 

4 • 9 gm. (mixture of 
telra and di-bromides) 
Liquid 

Bromine 

Contents; 

i 

02 -75 ])er rent (Found) 

,, (Requirrd) 

1 

12-11 per cent (Found) 
36-18 ,, (Required) 


Cialcuf'.tinjj; fixtiii the bromine eontenf ('12-11 ])cr cent) of the di- 
bromide obi. iued, 1 •'.) gms. of'tlic' bi'omo-dc-rive.tiv'e eorre.sj (-nds to : 


"J V‘lra- 

(d rK sjioiidiun 

Di- 

Corres];onding 

l)r()iuide' 

!</ Arid 

bromide 

to 01ci(' Acid 

1-17 gm. 

0* ()8() .i;m. 

gm. 

2-09 gm. 


lienee, the [lereentriges of lh<' linoiie and oleie a< ids, present in the 
liquid acids (ca.lciilaled IVf-m the ab( ve results) a.re given belt w : 



I.ujfa Acryptiaca 

Beninkassa (kriferra 

Liivdic <i('id : 

51*27 ])('!' (.'(‘at 

78 * 2() j)cr cent 

Oleic iu’id : 

48-75 ,, 

21-90 „ 

ConstiiLitinif , . 

1 

85*07 ,, oftJic 

87-18 ,, of the 

total mixed fatly acids 1 

total mixed fatty acids 


Summing igo, the total in.solidtle fatty acids in iht; oils are : 



Lujfa Aegyptiaca 

Beninkassa Ccriferra 

Total Solid (siUuratcd) Acids . . 

10*95 j)er cent 

12-52 jx-r cent 

Palmitic Acid 

9-r>8 „ 

8-53 „ 

Stearic Acid . . 

7-;5r, „ 

3-99 „ 

Liquid (imsaturated) Acids . . 

83-07 „ 

87-48 „ 

Linolic Acid . . . , ' . . 

'12-08 

68-32 „ 

Oleic Acid 

40-49 

19-16 „ 


Uiisap.m'Jiabk matter: The unsaponifitible nnitter was obtained 
from the eth -real washings of the dry soaps, after thoroughly washing 
the etiur solution with water to remove any dissolved soap. A white 
solid comptmnd was obtained (in both the cases), which melted at 
144 G-148°CI. Usual colour reactions of characteristic to phytosterol 
were also obtained. 

One of us (S. V. S.) thanks the University of Bombay for a research 
grant in this connection. 
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(3) ALLIUM CEPA (N. 0. Liliaces) 

T liE Plant-Allium Cepa (Eng. ; Onion, Hindi : Pyaj, Marathi ; 
Kanda) is cultivated all over India. It is a perennial plant with 
thick bulb. The bulbs contain an acrid volatile oil which contains 
sulphur. Onions are largely used as an article of food. The seeds are 
black and very hard and yield a yellowish oil which is used in medicine. 

The .seeds were collected from the neighbourhood of Kolhapur 
and were extracted with petroh'um ether in a soxhlet and the last traces 
of the solvent wtn c rcm<ived by distillation under vacuum, when a pale 
yellow oil was obatained. 

Table No. 1 ; Physical and Chemical Con.stants 


Yield 20% 

Specific Cravity (25'’C) . . .. .. .. .. 0*9364 

Refractive Index (20 ‘’C) 1*4860 

Saponification Value .. .. .. .. .. 188*5 

Iodine Value .. ,. .. .. .. ..118*2 

Acid Value .. .. .. .. .. .. 2*88 

Acetyl Value .. .. .. .. .. ., 19*6 

Reichert-Mei.ssl Value .. .. .. .. ., 0*599 

Polenske No. . . . . . . . . . . , . 1*17 

Unsaponifiable Matter .. .. .. .. .. 1*8% 


The Insoluble Fatly Acids : The oil was .saponified by alcoholic 
potassium hydro.xidc and the soaps were dried and extracted with ether 
to remove the unsaponifiable matter. The free fatty acids were liberated 
by acidifying the soaps with hydrochloric acid (dilute). The acids 
liberated were taken uj) with ether and the ether extract was washed 
free from hydrochloric acid, 'fhe ether sedution was then dried over 
anhydrous calcium chloride and filtered, 'fhe ether was distilled off 
and the mixed fatty acids thus obtained gave tlur following results : 


'I'able No. 2 : Mixed I 


atty Acids 


Yield 96*5% 

Specific Gravity (28°C) .. .. .. .. 0*9050 

Refractive Index (28'’C) .. .. .. .. 1*4780 

Iodine Value .. .. .. .. .. .. 121*45 

Acid Number . . . . . . . . . . . . 197*1 

Hence Mean Molecular Weight .. .. .. 283*9 


Separation of the Fatty Acids : The separation of solid (saturated) 
and liquid (unsaturated) acids was effected by Twitchell’s lead salt 
method by precipitation of the solid fatty acids with lead acetate in 
alcoholic solution. 
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Table No, 3 : Separation of the Fatty Acids 





1st Crop 

II nd Crop 

Mixed Acids (taken) 25 • 2 gms. 

0 • 6 gm. 

0 - 48 gm. 

Solid Acids (obtained) . . 

64-5°G 

63°C 

Melting Point . . 

54-5°G 

53°C 

Acid Number 

210-0 

211-1 

Mean Molecular Weight 

266-7 

265-3 

Iodine Value 

3-14 

3-69 

Thus, Total Solids Acids (obtained) . , 

1-08 gm. t.e, 4-38% 

„ Liquid Acids ( ,, ) . . 

24-12 gm, i.fi. 96 - 62 % 


As the percentage of the oil from the seeds is small (20%) and the 
percentage of the solid acids is still less t. e. only 4% of the total 
mixed acids, an attempt was made to separate the constituent acids by 
fractional crystallisation from acetone and methyl alcohol. Repeated 
fractional crystallisatic/U showed no change in the melting point (55®C) 
of any one of the fractions and also the molecular weight remained the 
same (264:°-266“). 


Mixed melting points gave the following results with authentic 
samples of myristic, palmitic and stearic acids : — 


Melting Point of Solid Acids (original) 

„ „ with Myristic Acid (M. P. Si^G) . . 

„ „ „ Palmitic „ ( „ 62“C) .. 

„ „ „ Stearic „ ( „ 69°C) .. 


sre 

48“C 

57°C 

60®G 


The dcpi'ession in the melting point with myristic acid and the acids 
(solid) having molecular weight 265'’-266° (as against 228° of myristic 
acid), indicate very little possibility of myristic acid being present as one 
of the constituent acids of the mixture. 


Another attempt to separate the individual acids was made by 
preparing their magnesium salts and fractional crystallisation of each 
crop on lines similar to that of the lead salt method. 

The solid acids were dissolved in absolute alcohol and neutralised 
by potassium hydroxide and magnesium salts were obtained, using 
magnesium acetate in smaller fractitns (from 0 • 6 to 0 • 2 gm. for 6 • 6 gms. 
of solid acids in this case) ; into different crops. Each crop of acids 
liberated from magnesium salts was fractionally crystallised from methyl 
alcohol when following results were obtained. 

6»* 5 gms. of the Solid Acids were fractionally precipitated by Mag- 
nesium acetate in the usual manner. 
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Ppt. A 

Ppt. B I Ppt. C 

Crop 

1 1 

II 

I II ! I 1 II 

Wt. of 
Acids 

1 

. U- 300 gms. 

1 -00 gm. 

: i 

()‘8o gin. gin. 0*32 gni. 1 -21 gin. 

M. P. . 
Mean 

. <J5-«7’C 

1 

1 

(>5-G7'’C 

5i-5"c 59.60®c 

1 ! 1 

Mol.Wt. . 

.1 278-280 

1 

, 258-259 

1 


From the; above resulls it ciui be seen that the iirst iVaetion A etmsi.sts 
of Stearic acul with trac('s ofpalmiiic a( id and llu' first frai lion CJ contains 
only Palmitic acid witli ti a( « s </f Sle.iric a< id. Fn ni llie intermedutte 
fraction li only Palmitic and St< ;u ic acids emdd be isolated. 

The j)ercentag(;s of Palmitic and Stearic acids on this l)a.sis calculated 
from th(“ me;in Mol. wt. (lititi) of the solid acids wcnktfl (.iit as 

Palmitic A<' id ... ti4‘28% Stearic Acid ... o5'72% 

From this melting point of solid acid (.ol° to the same percent- 

ages should lie within the limits of (>7-7b% of J’almitic at id a.nd 33 to 
30% of Stearic acid. 

Unsaturak'l (lif/uid) Acids : After the renuA’al of the solid acids as 
insoluble lead salts of the saturated .acids, tlie litptid acids \\ ci c libt ratt d 
with dilute hydrochloric acid from their h; d salts and ixtrai tid with 
ether. They wer<‘ washed a.nd dried over anhydrous cah ium chloride. 
The acids thus obtained gave tlie following values: — 

'['abi.f. No. .'5 : IJNs.ATURArFD (LiQ,'ni)) F.vtty At ins 


Sp. gravity a.t 29°C; .. .. .. .. .. 0-9014 

Refractive Index at .. .. .. .. 1-4720 

Iodine Value .. .. .. .. .. .. 120-.^) 

Acid Number .. .. .. .. .. .. 197-5 

Hence Mean Molecular Weight .. .. .. 283-7 


Brominaiion of Unsaturated Acid: 10-12 gms. of the Liquid Acids 
were dissolved in ether (sulphuric) and kej l in ii e. Brt mine wais dis- 
solved sejiaratcly in ether and cooled in ice and added gradiudly w'ith 
constant stirring. The flask wa.s kept over night. Ntxt dtiv no stdid 
compound was observed indicating the absence of hexabromidc. The 
ether was distilled off and the excess of bromine was wa.shed completely 
with dilute solution of sodium thiosulphate. Ihe remaining liquid 
compound was taken up with petroleum ether and rubbed for a long time 
when a white solid compound was separated. It was filtered, w*i‘.’hcd 
with petroleum ether and dried. 
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Yield 8-63 gms. M. P. lU’C (on crystallisation) 

Corresponding to 4-3 „ Linolic acid. 


Bromine Content (found) 52-97% 

% ,, (required) 53-33% 

From the filtrate the petroleum ether wa.s then completely removed 
when a red viscous oil \>as obtained. 


Yield 9-20 gms. 

Corresponding to 5-87 ,, 

Bromine Content (found) 

,, ,, (required) 

Thus, total licpiid acid taken 
Linolic acid 
Oleic 

IjOSS 

On this basis the percentages of 
Linolic acid 
Oleic acid 


3G-C5% (Oleic acid) 
30-18 

10-12 gms 

4-03 „ 

5-87 „ 

0-22 „ 


39-82% 

00-18% 


Summing up, the total insoluble hitty acids in the oil arc 

Solid (Saturated) Acids Palmitic acid . . 2-815% 

( 1 • 38 j)er cent) Stearic ,, .. 1-505% 

Liciuid (unsaturated) Acids i Linolic acid .. 38-07% 

(95- 02 per cent) Oleic ,, .. 57-55% 

(Jiisufyotiifiohle Matter : The ethereal washing ol the soap after 

sa])oniftcation was washed with water coinj^letely, to TcnK>ve any dis- 
solved soaji. 

A white solid compound was separated crystallised from alcohol 
which melted at 1I0°G. 

This unsaponiHablc matter gave all the colour reactions characteris- 
tic of common jdiytosterols. 

One of us (S. V. S.) thanks the University of Bombay for a research 
grant- in this connection. 


Chemistry Departmeni', 

Rajaram College, Kolhapur. 

[Received : July 26, IQ4^ 



NOTES AND NEWS 

COPT OR ORIGINAL ? 


■4 /TTH AUGUST 19 17 will always be considered as a red-letter 
^ Jay in the history of the world, since on that day a big country 
like India with a popub'.tion of millions of people became inde- 
pendent without shedding a drop of blood, 'fhe technique followed to 
bring about this result was not the employment of the usual physical 
force supported by vast mechanized armies on land and in air, over 
and under water, but of the soul force the outer manifestations of which 
were truth and non-violence, voluntary suffering and sacrifice. This 
teaching initiated by Gandhiji was in a line with the Indian genius 
and ancient Indian traditions. 


Now that our country has become free and attained the power of 
managing hcT affairs according to her own ideals, the question which 
she has to decide is wh<'ther she wants to follow her own unique genius 
and ancient traditions which made the country great, prosperous and 
respcc:ted in the pi'.s^ all over the world, or whether she wishes to copy 
the technological civilization and follow the technique which the West- 
ern nations have been following. In other words, our country has to 
decide and she must be very clear in mind on this subject whether the 
new Indian civilization is to be based on spiritual foundations, that is, 
on the highest ethical principles and knowledge of the Laws of Life as of 
old, or whether .she wants to go in for a purely materialistic, technological, 
militaristic civiliz ition which the West' rn countries are elaborating on a 
large scale at present. In deciding this question, our country should 
not firget that under the aegis of the technological civilization which 
grew at random under the leadership of politicians, financiers, capitalists 
and industrialists, two terrible world wars have taken place within a 
generation which have brought the whole world to a verge of starva- 
tion, misery, suffering, frustration and despondency which it had never 
experienced before and from which she has not yet become free. 

It must be borne in mind that spiritual culture does not exclude 
material civilization. In such a culture, higher values in life are given 
the first place and material pursuits are not ignored but given their right- 
ful place which is next to the soiritual. In the materialistic civilization, 
on the other hand, higher values in life are ignored, neglected cr for- 
gotten altogether; they are not given the first place which is their due. 


***** 

When we were under the foreign rule our chief complaint against 
our rulers was the very heavy expenditure on the military department 
which necessitated the starving of nation-building departments. We 
were under the impression that when our country attains her freedom 
and manages her own affairs she will see that this heavy expenditure on 
the military department will be considerably reduced. Of course, the 
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maintenance of a sufficiently big and efficient military police force and 
home guards for keeping internal peace is absolutely necessary. Our 
policy is not one of aggression. That has been announced times out of 
number by our Premier and leading statesmen. Under the circumstances, 
the pronouncement recently made by the Deputy Premier of our country 
that owing to change of conditions, there will be an increase in, and ex- 
pansion of, the military forces on land, wiiter and air, and therefprjc 
'a consequent increase in the military expenditure, has come as a. sur- 
prise. Phis means a change ol' policy. Is it the change of conditions 
which has brought about this change ol' j)olicy or is it the change of 
mentality which has brought about this result ? On the one hand, in 
season and out of season, the life and tt'achings of Gandhiji are held up 
before the people and they are asked to follow them. And on the 
other, Gandhiji’s greatest teaching the following of which under his 
direction won freedom foi- the ]>eoj)le without shedding a drop of 
blood and brought the country in the limelight before the whole worlds 
is not followed by G >verunu:ut themselves. One wonders what effect 
this change of policy will have on th«“ people ! 

Is our (Government afraid of an attack by a foreign government 
that she has thought fit to change her policy ? Gould she not use 
same superior weapon of s'^)ul force against her enemies which brought 
freedom to her from tlu- mighty British rulers ? Would she not like 
to develop this new technique given to her by (Gandhiji and give it as a 
gilt to the nation and the whole world ? Every country has k>nie 
contribution or )ther to make to the world culture to bring about peace 
and happine.ss, What shall be India’s ct)ntribution ? Of all the 
countries in the world, is not India tlic fittest country to make this 
spiritual contribution to the culture of the world so that the whole 
world becomes ONE world and all the peoples of the world live as 
members of ONE family. If India loses this ojjportunity then the 
prospects for the world arc very dark indeed. All the countries of the 
world look up to India to guide them to this goal of brotherhood. 

It is therefore very necessary for the leaders of our country to have 
the goal clearly before them. Do they wi.sh our country to be a 
great industrial country ; do they wish her to be great in her scientific 
and technological achievements and military science so that she may 
strike terror in the hearts of all the foreign rulers who may cast their 
evil eyes on her ; or, do they wi.sh the Govcrnm(ml of the country to 
be the most efficient and therefore have as their goal the production 
of highly efficient clerks, collectors and ccjmmissioncrs ; or, dq they 
wish her to be great in arts aud haudicrafts ; or, do they wish to lay 
emphasis on the higher values of life which by no means ignore the 
material values but give them a secondary place ? 

As a great sage has said : “T he world stiinds at the threshold of 
a new era, a new departure, and at such a time, as ever before, the 
direction of the first step determines the direction of the new departure. 
An error in the direction of the first steps affects the whole of the suc- 
ceeding ones”. Let India rise to the .supreme opportunity at this 
critical period in the history of the world and play the unique part to 
guide the world along right sjiiritual lines for which she is best fitted 
and destined. 

' D. D. Kanoa 
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BOOK REVIEW 


Indian Journal of Dairy Sciena^ Vol. 1 , Nos. 1 & 2. Published by the Indian Dairy Asso* 
elation, Bangalore. Rs. 12-0-0 per annum. 


T he scientific world will welcome in its midst the appearance of a new periodical — 
the ^‘Indian Journal of Dairy Science* \ It is a quarterly organ of the Indian 
Dairy Science Association and will be devoted to the advancement and dissemi- 
nation of knowledge in regard to Dairy Science in all its aspects. The publication of 
this new scientific journal is ‘‘the outcome of a long-felt desire on the part of all persons 
concerned with Dairy Science in India to find a satisfactory medium of expression to 
cover the large and growing developments in the science and practice of dairy- 
ing in this country and to serve as a link between scientific workers engaged in different 
parts of the world**. 


The first issue which is before us is a well got-up number and contains six research 
papers on different subjects connected with dairy science and ind'istry. We hope 
the journal will fill a gap in our scientific research literature and fulfil the objects for 
which it has been brought out and advance the cause of dairy science and industry. 
We further hope that it will receive a cordial and sympathetic co-operation of research 
workers, scientific institutions and organisations connected with the dairy industry 
and the enlightened public. We wish diis new periodical a long and useful career. 


— D. D. K. (Bombay) 
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LIST OF THESES 

Tabu showingMJSc.^M.Sc.{Tech,)fPh.D. and Ph,D.(Teeh.) inPk)fsics,C 3 imisi^^Tuhnol^ 
TextiU Chemistry, Dye^tuffx and Chemicai Enginuring {from Octobar to Siptember 1^48 ) . 

Name of the Name of the Profbsor Name of 

Candidate Subject of the Thesis under whom the the Insti* 

Candidate Worked tution 

M.Se* 

Physics 

Bhatia, N. S. . . Dielectric Constants of PureLi- Professor S. G. Khub- D. J. 8. 
q^uidsand Concentrated Solu- chandani 
tion and Dipole Moments 

Hattiangadi^M.S.R. Wireless (Atmospheric Elec- Dr. M. W. Chiplonkar Sir P, 
tricity) Investigations on 
the properties of the Ionos- 
phere by studying wave- 
forms of Atmospherics 

Chemistry 

Anjaria^ T. D. . . The Decomposition of Fatty Dr. N. R. Damle Dept, of 

Acids Industries 

Badami, R. C. . . 1. ChemicalExaminationof the Professor R. L. Alim- K. C. 

Seeds of Citrullus colocyn- chandani j 

this, Schrader (N. O. Gu- 

curbitaceae); II. Chemical i 

Examination of the Seeds of I 

J atropha Glandulifera Roxb ; i 

III. Chemical Examination 

of the Essentia] Oil from the I 

Leaves of Mentha Piperila 1 

I 

Basu, S. M. • . Studies on Indian (1) Shark Dr. V. Subrahmanyan 1. 1. Sc. 
Liver Oils and (2) Lemon 
Grass Oils | 

I i 

Bhagwat, R. V. . . Part I — Studies of Substituted IVofessor V. M. Bhave R. N. R. 
Crotono-Lactones A New 
Method for the Synthesis 
of Substituted Crotone- 
I Lactones ; Part II — Con-' 1 

j densation of Acetone-di-car- | 

I boxylic Acid with (a) Ethers ' 

I of p Naphthol and {b) Re- ! 

I sorcinol Dimethyl Ether ! 

I 

Bharani, S. P. (Miss) Part I — Some Metabolic As- Dr. R. G. Chitre G. S. M. 

pects of Vitamin B — Com- ' 

plex primarily Nicotinic 
Acid and Part II — The 
Probable effect of Strain 
on the Ash and Mineral 
j Contents of Certain Ger- 

I eals and Pulses 

Biradar, N. S. . . Magnetic Study of Some Hy- Dn Mata Ptasad R. I. Sc. 

I d^tes 


Dalai, L. H. (Miss) Studies in Synthetic Insecti- Dr. R. C. Shah R. I. Sc. 

• I cides 

I ' ! 





JOURNAL OF THE UNIVERSITY OF BOMBAY 


7 ^ 


Name of the 


Name of the Professor 

Name of 

Candidate 

Subject of the Thesis 

under whom the | 

the Insti- 


Candidate Worked i 

tution 


Desai, D. B. . . Studies in lilstential Nutrients Dr. R. G. Chitre G. S. M. 


with special relereiae to • j 

Nicotini Arid and Carolene i 

f 

Desai. M. N. . . (A) Study of the Rate ol Hy-lProfv ssor C, M. Desai M. T. B, 
drolysis ol Acetyl Sub- ; 

stituied Areas and Aatyl j 

Urethane. (B) Bromination 
of Acetyl Substituted Ureas 

DipaJi, N. I.. .. Some React ion<s of I fyponi- Professor T. M. Oza K. C. 

trites and Nitrites ' 

t 

I i 

Dwivedi, S. M. . . Some Attr ript to make out the Piofessor M. S. Shah G. C. 
Met'lianism of Chemical Re-| 

actions. (A) 7'hennal De-i 1 

composition of (i) Barium | 

Nitrite and (ii) Barium Ni- i 

Irate. fB) Art ion of Char ] 

coal on (i) Barium Nitrate I 

and (ii) Lead Nitrate | 

I 

Ghase, A. K. . . 'Pile Diamagnetic Susceptibi- Dr. Mata Prasad R. I. Sc, 

lities of Mercurous and 
Murcuric Ions j 

Iyer, R. S. . , Studies in Oxidatiom with Professor S. M. Mehta R. I. Sc, 

Sodium Perborate , 

jassawalia, P. , . Behaviourof MetaliicSoapsJ’o. Dr. Mata Prasad 
I wards Non-Aqueous Media 

I 

Joshi. D. V, . . Studies in Sulphonylchloridcs Dr. K. C. Shah 
and Acid Chloride.s I 

Joshi. P. N. . . Studies in Starches and Starch Professor V. Subrah 

Spl i 1 1 i ng Enzyini's manyan 

Kshatriya, K. C. Synthetic AiitimalariaK Dr. K. S. Nargund 

Studies in the Preparation Dr. B. K. Vaidya U. D, G, T. 

and Prop)ertiei5 of Colloidal 1 

Graphite i 

Studies in the Solubilities of Professor S. M. Mehta ,R. !• Sc, 
Titania and Alumina in Sol- 
utions of Alkali Hydroxides 

LakshmanRaoKuloor Modification of Vegetable Oils Dr. J. G. Kane U. D, C. T. 

Lclc, A. M. . . Part I — Synthesis of (i) 4- Professor S. D. Limayc R. I. E. I, 
methyI-2' Phenyl Goumarin 
(7-8)-y-Pyronc and (ii) 4- 
etliy I- 2 ' - Phenyl - Coumar- 
in (7-8) Dihydro-y-Pyrone, 

Part II — Synthesis of 3- 
Methyl (-5' ; 6-Furo-Flavine, 

Part III — Synthesis of 4- 
Chloro - 2 - Acetyl - Resorcin 
by the Extension of the 
Nidhone Process 


Kulkanii, B. A. 

Lajmi, V. R. 


R. I, Sc. 
R. I. Sc. 

I 

- 1. 1. Sc. 




LIST OT THBSBS 


37 


Name of the 
Candidate 

1 

• Subject of the Thesis 

1 

Name of the Professor 
under whom the 
Candidate Worked 

Nwm of 
tile Insti- 
tution 

Madan, D. S. 

Studies in Adsorption of Acids 
' by Wool 

Professor V. V. Nad- 
kamy 

St.X. 

Mainkar, V. B. 

Potentiometric Studies of Oxi- 
j dation — Reduction systems 

Dr. S. K. Kulkarni- 
Jatkar 

1. 1. Sc. 

Marathe, K. G. 

1 

Syntheses of 2 (?) Bromo-3- 
Methyl-4^-Methaxy-5' : 6"- 
Furo-Flavone and 2 (?) Bro- 
mo-3-Methyl-5 : 0-Furo-Fla- 
vone 

Professor S. D. Limaya 

R. I. E. I. 

Motiwala, D. K. . . 

Anthelmintia 

ProfeasorM. L. Kliorana 

U. D. C. T. 

ParanjpFe, V. K. 

Part I — Studies in the Syn- 
j th%$is of Antirachitic Sub- 
j stances. Part II — Studies 
1 in Synthetic Anthelmintics 

1 

Professor B. V. Bhide 

SirP, 

Patankar^ A. D. 

I 

Studies on the Electrochemi- 
j cal Preparation of Ethylene 
1 Chlorohydrin and Ethylene 
1 Glycol 

Dr. S. K. Bhattacharya 

1. 1. Sc. 

Patel, G. C. 

Studies on the Electrochemi- 
1 cal Preparation of Sodium 
j Hydro-Sulphite 

Dr. M. R. Aswatha 
Narayan Rao 

1. 1. Sc. 

Patel, S. R. 

Syntlietic Antimalarials 

Dr. K. S. Nargund 

G. C. 

Phadnis, K. D. 

1 

Studies in SomeVegetable Oils 
from Seeds of Plants found 
in round about Kolhapur 

Dr. S. V. Shah 

R. C. 

Phatak, S. S. 

Cryoscopic Studies in Some 
Indian Edible Oils 

Principal D. D. Karve 

F. C. 

Rajadhyaksha, K. K. 

Study of Milk and Milk Fat 
of Ass 

Rao Bahadur D. L, 
Sahasrabuddhe 

N. W. C. 

Renato da Penha 
Goncalves 

Studies in Viat and Mordant 
Dyes 

Professor V. V. Nad- 
karny 

St. X. 

Ribeiro, D. J. 

A Systematic Study of Cur- 
cuma Longa 

Professor V. V. Nad- 
karny 

St. X. 

Sathc, M. V. 

Studies inFood Stuffs — A Study 
of Comparative Disintegra- 
tion of Rala and Harik 

Professor N, V. Bhide 

N. W. G. 

Sbab, Gb J^« • • 

Study of the Reactivity of the 
Hydrogens of the Methylene 
group (-CH 2 -) in the Sub- 
stituted Amides of Malonic 
Acid and Formation of their 
lodo Derivatives. 

Professor M. D. Ava- 
sare 

B. C. 

Shah, D. N. 

Studies in Fries Migration 

Dr. N. M. Shah 

G. C. 

Shroff, P. D. 

» 

Fermentative Production of 
Citric Acid 

Professor A. Srecnivsu 

san 

U. D. C. T. 





78 


JOURNAL OF THE UNIVERSITY OP BOMBAY 


Name of the 
Candidate 

Vyat, O. N. 

Bhendc^ S. V. 
Bhujang) K. S. 
Daruwalla, E. H. 

Lad, S. M. 
Pandya, Y. M 

Patel, S. M. 

Shah, B. V. 

Bcdckar, V. D. 

Joglckar, M. A. 

Adarkar, S. P. 
Iyengar, B. R. 1. 
Modak, T. N. 


Name of the Professor Name of 
Subject of the Thesis under whom the the Insti- 

Candidaie Worked tution 

• . SynthesisofHydroxyChalkones Dr. N. M. Shah G. C. 

M.SC. (Teeh.) 

Technology 

. . Experiments in Mineral Khaki Dr. S. R. Ramachan* U. D« G. T. 
i dran 

, . A Study of the Properties of Dr. G. M. Nabar U. D. G. T, 

I Oxycellulose 

. . Studies in the Inhibition of the Dr. G. M. Nabar U. D. G. T. 
Precipitation of the Hydro- 
lides of Iron and Chromium 
! in Presence of Caustic Soda 

* 

, . Reactions Under Pressure with Dr. G. P. Kane U. D. C. T. 

I Carbon Dioxide in Non- 
I Aqueous Media 

. . Preparation of Sulphur Dyes Dr. R. D. Dcsai U. D. C. T. 

from Benzene and Naphth- 
alene Derivatives 

i 

. . Studies in Indian Shark Liver Dr. A. Srcenivasan U. D. C, T. 

! Oil I 

I I 

I Textiile Chemistry | 

. .'Part I — Studies in Basic and Dr. R. D. Desai U. D. C. T, 

AlidicDyes; Partll — Prepa-, 
ration of Some Insecticides | 

Dye-Stuffs j 

I 

. , Studies in the Manufacture of Dr, R. D. Desai U. D. C. T. 

Azo Dyes j 

Chemical Engineering ! 

I 

. . Reactions with Carbon Dioxi- Dr. G. P. Kane U. D. C. T. 

dcs — Utilization of Sodium 
Sulphate ! 

Ph.D. ! 

Chemistry 

. . Soap Gels in Non-Aqueous Dr. Mata Prasad R. I. Sc. 
Media , j 

. . Dielectric Constants of Li- Dr. S. K. Kulkami- I. 1. Sc. 
quids and Solids. Jatkar | 

. . Azoic Dyes: Parti — NaphtholsDr. K. Venkataraman U. D. C. T. 
Derived from 3 Hydroxy- ] 

naphlloic Acid; Part II — {a) 

g mtbesis of Arylides of 3 
etone Acids, (b) Coupling 
Behaviour of Yeilow-pr^uc- 
ing Naphthols; Part III 
—Abnormal Coupling ' 







U8T OF THESES 


70 


Name of the 
Candidate 

Name of the Profenor 

Subject of the Thesis 1 under whom the 

Candidate Worked 

Name of 
the Insti* 
tution 

Patwardhan, S. V. 

Study of Changes in Char- Dr. Mata Prasad 
ge and Absorption of Met- 
hylene Blue and Crystal 

Violet by Cotton and Silk 

Fibres 

R. I. Sc. 

Rajagopalam, R. A. 

Investigations onSewageFarm- Professor V. Subrah- 
ing manyan 

1. 1. Sc. 

Rama Shartna, G. B. 

Studies on Pro-Vitamins A. Dr. A. Srccnivasan 
(1) Effect of Coconut Cake, 
on Caroline Absorption byj 

Rats ; (2) Absorption of [ij! 

Carotene by Vitamin A — I 
deficient rats; (3) A Crom-j 
atographic absorption met- 
hod for estimating of pro-| 
vitamin A ; (4) Carotinoid 

Pigments of Badami Mango 

Fruit j 

U. D. C. T. 

Rangappa, K. S. . . 

Studies in Milk and Butter fat Professor V. Subrah* 
with special reference to manyan 
the detection of adultera- 
tion in Milk and improved! 
methods of the Production 
of Butter fat by the Indi- 
genous Process j 

1. 1. Sc. 

Majumdar, G. G. . . 

Part I — Kinetics of Consecu- Principal D, D. Karve 
tive re-actions: Hydrolysis 
of Nitriles. Part II — ^Hy-' 
drolysis of Nitriles: Prepar- 
ation of Organic Acids 

F.C; 

Mimshi, S. K. . . 

Surface Active Chemothera- Dr. K. Venkataraman 
peutics 1 

1 

U.D.C.T. 

Savur, Gopalrao 

Characterization of Pectins Dr. A. Sreenivasan 

U.D.C.T. 

Sen, A. 

The Nature and Distribution Dr. S. V. Desai 
of Soluble Salts in Indian 

Soils 

I. A. R. I. 


Technology 

\ 


Parekh, N. N. 

Studies in the Colloidal Piro-Dr. B. K. Vaidya 
perties of Some Indian: 

Clays 

U.D.C.T. 

Rau, S. J. 

Industrial Amylases , . Dr. A. Sreenivasan 

1 

U. D. C. T. 

Suntbankar, S. V. . . 

Ac^aminoanthraquinones and Dr. K. Venkataraman 
Anthrimides 

U.D.C.T. 




<8^ JOURNAL OF THE UNlVERSnty 0P nOUBAX 

BOOKS RECEIVED 

Annual Report of the Indian Dn^ Research Association, Poona, for the year iW7. 

Investigatums of the Band^-Spectrum of Beryllium^ Oxide by Albin Lagerqvist, Uppsala, 1948. 

Publications of the Council for Scientific and Industrial Research, of the Commonwealth 
of Australia — 

Annual Report ending 30th June 1948, Twenty-first. 

Gcjntributions to the Study of the Cell Wall, by A. B. Wardrop and ij, 
well. Bulletin No 221. 

Frictional Properties of Lead-Base and TiorBase Bearing Alloys, by D. Tabor, 
Bulletin No. 212. 

Preparation and Properties of Aluminium Fluoride the — , by T. R. Scott, Bulletin 
No. 230. 

Preparation and Properties of Synthetic Giyolite, the — , by D. Dixon and T. R. 
Scott, Bulletin No. 214. 

Studies in Cement- Aggregate Reaction, Bulletin No. 229. 

SituhSwedish Exfyedition, the — Reports from the Scientific Expedition to the North-Western 
Provinces of China under the I^eadership of Dr. Sven lledin. 

Theory of the Travelling — WaveTube, the--, by O. E. H. Rydbeack. Reports from the Re- 
search Laboratory of Electronics, Chalmers, University of Technology, Gothenburg, 
Sweden. 


A MONOGRAPH ON 

OHCIDIUM 

By AWATI and KARANDZKAR 

PUBLISHED BY 

UNIVERSITY OF BOMBAY 


AUGUST 1948 


PRICE Rs. 3/. 


Please mention the University Journal when writing to AdverHsers 


Journal 

OF THE 

University of Bombay 





[BIOLOGICAL SCIENCEvS, IN<3LU1>ING MKDICINE: NO. 21] 


VoL. XVIT ( New J NOVEMBER 1948 Part a 


CONTENTS 

AK i'JClJvS r-Arji: 

J'hi, AIusculak S>'s’rhM oi Lk<>mnvii\ Hard- 
WICKII (iRAV . . . . . . . . . . J. C. <iK()K^;F . . . . 1 

Sri:i)lKS ON rilK SiriAHlI.IIN 0J< SoOAR-CiAM-. 

Jmci-: FOR J llF (iROWIII AND I )lS I RIIU ''HON O! 

SOMK iNTFSIfNAl, PAI frOCil NIO HaOI FRIA . . J. W BilA'l AM) RoDA 


RFPf)R'ri.R . . . . 24 

Sn DIFS ON Tllh InFUU NCK OI- SOMK HaoII-RIAI 

( IrirrRi-xjN nii: XiTRtxiKN Sr \ i I's f)F Soil .. (. V. Huai and (i. 

I^VLAOIOS . . . . li \ 

l*ROFFSSOR K <^. Howl R . . , . . . Dr . J\ S. MAlfAllAI,K . . •i4 

A Contribution to tiik Studn of idk Rooi 

ff\I5IT8 AND AnAIOMN' OI INDIAN Pi ANJV , . PrOFESSORJ. P. R. D’Ai - 

mf:ii)A and J. P. Corri v 29 

MS r ()1- J MKSPS FOR rur M.Sf ., In.n. \ND 1).S(\ DKGRKES .. HI 

HOOKS RKCFIX’KO 

A c K \o w J j : I )( ; \ 1 1 :x i x m 


Section B Biological Sciences, includirm Medicinr 

Editorial Suh~Committee \ 

: Profp:ssor P. R. Awati ; Professor J. J. Asana ; Dr. S. H. Lele. 

Potanv : Prinoipai, S. Shevade ; Profe.ssor D. J,. Dixrr ; Profes.sor R.H.Dastur, 

Ai^iculture : Rao Bahadur D. L. Sahasrabuddhe ; Dr. B. N. I.^ppal ; Dr. O. S. 
Chfkma, 

Medicine, Surnervy Midwifery, etc. : Dr. V. R. Khanolkar ; Dr. A. S. Krulkar ; 
Dr. N. a. Purandare. 

t 

Anatomy. Phvsiolmry, etc. : Dr. K. M. KrRui.KAR : Dr. B. G. Vad: Dr. M. D. D. G/ldep. 




JOURN-At OF THE UNIVERSITY OF BOMBAY 


B OROSIL’ 

NEUTRJUi LABORATORY GLASSWARE 

X. * 

Borosil Reagent Bottles 8 ozs. and 16 ozs. 
with dust proof stoppers, now available. 

(Narrow mouth and wide mouth). 

* * 

All sizes of Neutral bottles manu- 
factured to client’s requirements. 

¥ * * 

INDUSTRIAL i ENGINEERING IPPIRITUS Co.. Ltd. 

CHOTANI ESTATES. PROCTOR ROAD. GRANT ROAD. 
BOMBAY 7 

* ^ * 

BRANCH OFFICES : 

MADRAS : S3-B, Second Line Beach. 

NEW DELHI : Pahar Ganj Road, Krishna Market, 
Near Delhi Cloth Mills Depot. 

MASULIPATAM : KoJjiUipet. 


Please mention the University Journal when writing to Advertisers 




THE MUSCULAR SYSTEM OF 
UROMASTIX HARDWICKIi GRAY 


By J. C. George, 

Royal Institute of Science, Bombay 


T here is a general lack of literature on the muscular system of the 
reptiles. It was therefore considered advisable to work out the 
muscles of Uromastix hardwickii Gray as far as possible. The 
attempt, however, is made considerably difficult on account of the confu- 
sion in nomenclature. The terminology adopted in this paper is that 
of Romer modified in some cases by that of Appleton and Hyman. 

The reptilian musculature is a great advance over that of fishes, 
to a lesser extent over that of amphibians and is very well near that of 
mammals. It is thus quite in the right direction on its journey towards 
the final form attained in evolution by the muscular system. The 
principal modification, namely, the splitting up of the intrinsic appeiidi- 
cular masses into separate individual muscles with a great concentration 
on the shoulder and hip girdles, is uridoubtedly dueto the greater develop- 
ment of the limbs associated with higher elevating effort above the 
ground and the need for a greater variety of movements as a consequence 
of the conquest of land. As regards the trunk muscles, the primitive 
segmental plan though still evident, the dorsal series are differentiated 
into longitudinal ones called the epaxial muscles responsible for the move- 
ments of the head and vertebral column and ribs, and th: ventral ones 
into longitudinal and oblique muscles called the hypaxial muscles res- 
ponsible for the movements of the ventral body wall. 

THE MUSCLES OF THE HEAD (Fig. 1). The muscles of the 
head comprise those concerned with the movements of the mandibles, 
-the floor of the mouth, and the eyes. 

The adductor mandibulae is the chief muscle which brings about the 
adduction of the mandible towards the maxilla in the act of mastication. 
It arises from the jugal and is inserted on the ventro-lateral border of the 
mandible. It is a conspicuous muscle on the side of the head and it is 
easily identified from the obliquely downward and forward course of its 
fibres. 

The pterygoideus externus is a large muscle concerned in the depresiuon 
of the .n^ndible. It arises from the lateral side of the squamosal and 
l^s fot^ards apd downwards ; then it deflects itself towards the >y«ntjral 
side and theqe becomes tendinous. This tendon now ^ins the ^^don of 
the ptjgrygoideus intemus and is finally inserted on the proximal end 
of the Pterygpid on the roof of the mouth. 
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'rhe pterygoideus inUrnus arises from the lateral side of the mandible 
at its articulation with the quadrate. Its fibres proceed alcng with 
those of the P. extcrnus, so much so that both these muscles appear as 
one. Its insertion has already been mentioned above. 

The depressor mandibulae is the posterior-most muscle on the lateral 
side of the head. Its function is to depress the mandibles as indicated 
by the name . 1 1 arises from the posterior surface of the backward process 

of the parietal and from the postcro-laleral corner of the skull where the 
squamosal, parietal process, the exterior arm of the exoccipital and the 
quadrate meet. Its course is vertically downwards and its insertion is 
on the articular process of the mandible. 

The temporalis is a large block of muscle which fills the temporal 
cavity. It arises from the bone.s sunounding the supra-temporal fossa 
and it proceeds downwards and forwards to attach itself to the posterior 
face of the vertical portion of the transpalatine at its j'unction with the 
pterygoid. 

The inter-mandibularis (mylohyoid) is a superficial muscle on the 
floor of the mouth which stretches acioss between the two halves of the 
lower jaw. Its function is to depress the floor of the mouth. 

The constrictor colli (cervical constrictor) is a very long muscle in the 
long-necked reptiles, but in Uromastix it is shc^rt. It is a transverse 
muscle running superficially on the ventral side of the neck. 

The upper muscles on the floor of the mouth consist of the hyoglossus, 
genioglossus and the geniohyoid. Behind these on the ventral surface 
lie the sternohyoid, and the om(/hyoid. The hyoglossus arises from the 
body of the hyoid and is inserted at the base of the tongue. The genio- 
glossus arises from the chin and is inserted at the base of the tongue. 
The geniohyoid arises from the hyoid and is inserted on the chin. The 
sternohyoid arises from the dorsal surface of the sternum and coracoid and 
is inserted on the ventral surface of the hyoid. The omohyoid is a more 
lateral muscle which arises from the shoulder and is inserted on the hyoid. 

THE MUSCLES OF THE TRUNK (Figs. 1 & 2). The muscles 
of the trunk consist of a dorsal epaxial group and a ventral hypaxial one. 
The epaxial muscles comprise the medial and lateral groups of longitudi- 
nal muscles. The medial group lies on either side of the neural spines 
of the vertebral column. The medial group consists of the inner spinalis 
and the outer semi-spinalis muscles. The lateral group is made up of 
the longissimus and the ilio-costalis muscles. 

The spinalis muscle lies along the trunk Very close to the neural spines, 
while the semi-spinalis is more lateral. But these two are so closely associa- 
ted that they are often referred to as the spinalis-semi-spinalis system. 
The spinalis takes its origin by tendons from the neural spines and each 
component of the muscle is inserted on the neural arch of an anterior 
vertebra. The spinalis (like other longitudinal muscles, is divisible into 
spinaUs dorsi, s, cervicis and s. capitis according to the position of the parts. 
The spinalis system by its contraction enables the lateral movement of 
the vertebral column. ,1. 
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'Th.esemi’Spinalis takes its origin lateral to the insertion of the spinalis, 
that is from the neural arches and each component is inserted by tendon 
on the neural spine of an anterior vertebra. 

The spinalis and semi-spinalis muscles run in a criss>cross manner. 
On account of this arrangement, when these muscles contract together, 
which they do, the lateral bending of the vertebral column which occurs 
as a result takes place in one plane. If they acted independently the 
movement would have been in two different planes. 

Mention may be made here of the following short epaxial muscles 
in reptiles lying internal to the spinalis and semi-sj. inalis systems. (1) 
The inter-spinalis muscles which connect two successive neural spines. 
(2) The inter-arcualis muscles which run between two successive neural 
arches. (3) The inter-articularis muscles which attach two successive 
bases of the neural arches. (4) The inter-transversi which connect two 
successive transverse processes. In Uromastix the first three are present, 
but the last one is absent, . 

The longissimus lies medial to the ilio-costalis and lateral to the semi- 
spinalis. This muscle is also divisible into sejarate jarts acccidir.g to 
the location of the parts, Itissegmentally divided by .septa inSj heneden 
(Nishi 1916) and crocodiles (Gadow 1882), but in Un^mastix such septa 
do not exist. Like the other longitudinal muscles the longissimus also 
arises by a number of origins namely, from the ilium, sacium, and the 
neural arches. Its insertions are on the anterior vertebrae cn their 
neural arches. I’he anterior- most insertiens, however, are on the skull 
at the junction between the parietal and the supra occipital. Iht con- 
traction of this muscle brings about the elevation of parts ol the vertebral 
column and also of the head. The longissimus is usually a large muscle 
in certain reptiles and mammals, but in Uromastix it is a much thinner 
strip. It may also be mentioned in this connection that in those animals 
having a well developed longissimus, the dorsal vertebrae bear well 
developed transverse processes from which they take their origiits mostly. 
It is significant that in Uromastix the dorsal vertebrae do not show 
transverse processes. 

The ilio-costalis lies ventro-lateral to the longissimus. It shows the 
segmental septa clearly unlike the longissimus. It takes its multiple 
origin from the ilium and the facia of the longissimus. It is inserted on 
the anterior ribs. The anterior-most insertions, however, are on the atlas 
vertebra and the occipital region of the skull. On the flank the iiio- 
costalis dorsi meets the external oblique muscle of the abdomen. It 
seems to assist the longissimus in its action. 

The cervical part of the trunk musculature other than those des- 
cribed above consists of a superficial lateral group of costo-cervicals, and 
a deeper group made up of a dorso-lateral rectus capitis, a lateral obiquus 
capitis, and a ventro-lateral cervicis longus. The costo-cervicals or 
scalenes of the epaxial system arise from the anteiit r-most thoracic ribs 
and are inserted on the anterior cervical ribs. The rectus capitis and 
the obliquus capitis which are known as the occipital group of muscles 
extend from the anterior cervical vertebrae t<- the atlas and the 
occipital region of the skull. Ihe costo-cervicals and the occipital 
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group enable the lateral deflection of the neck and head. The 
cenkis longus arises from the lateral arm of the exoccipital and is 
inserted all along the ventral surfaces of the cervical ribs. 

Among the trunk muscles, the hypaxial group consists of an oblique 
and a ventral series. The oblique series arc made up of the external 
oblique, the internal oblique and the transversus. Lying deeper than 
these are the intercostals which also consist of external and internal 
oblique muscles. The ventral series are made up of the rectus abdominis 
on either side. 

The fibres of the external oblique take their origin from the posterior 
two cervical ribs and the costal cartilages of the thoracic and lumbar 
ribs. Of these the anterior-most and the posterior-most few fibres riui 
in a more or less antero-posterior direction and the intermediate ones in 
a postero-medial direction. The anterior-most fibres are inserted along 
the xiphisternal horns, the posterior-most ones on the pubes and the inter- 
mediate ones on the linea alba which is feebly developed in this animal. 
The function of this muscle is to constrict the abdominal wall which helps 
m the movement of the animal. 

The internal oblique has its fibres arising from the ribs of the lumbai 
vertebrae and they run in an antero-medial direction. They are inserted 
on the linea alba and the xiphisternal horns. The action of this muscle 
is compression of the abdominal wall. The transversus abdominis alsc 
arises from the ribs of the dorsal vertebrae. Its fibres run in a more oi 
less transverse direction and are inserted on the linea alba. I'his muscle 
is also a compressor of the abdominal wall. 

I'he intercostals are short muscles connecting succe.ssive ribs. I'he 
fibres of the external intercostals run in a postero-medial direction. 
Those of the internal intercostals on the other hand run in an opposite 
direction, viz., antero-medial. Posteriorly in the abdominal region 
the external intercostal is represented by the quadratus lumborum which is 
inserted on the ilium. I’he intercostals are responsible for the respira- 
tory movements of the ribs. 

Mention may be made here of three minor series of muscles which 
belong to the hypaxial group. These are the subvertebral, subcostal 
and the levatores costarum. The first runs transversely along the vertebral 
side. The second and third also run in a transverse manner on the 
ventral side of the rib, though the latter is deeper and median. 

The ventral series of muscles comprise the rectus abdominis on either 
side of the linea alba. This muscle extends from the pubic symphysis 
to the xiphisternal horn. It is enclosed by the fascia of the internal and 
external oblique, and the transversus. 

The posterior boundary of the external oblique in mammals like 
man is mwe up of a double fold of the fascia of the muscle itself. This 
structure which stretches between the anterior superior iliac spine and 
the pubic tubercle in men is called the inguinal ligament. It serves 
to separate the abdominal region from the thigh. In Urom^ptix the 
inguinal ligament though serves the same purpose has an attachment 
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different from that in man. It is attached in this animal on the public 
spine laterally and to the tip of the ischium mcdir.lly. Moreover it gets 
merged with the ischio-pubic fascia at its medial f.ttachment. £uth a 
relation with the posterior fascia is absent in mc,n. 

In spite of the fact, that the muscles of the abdomen are well distribut- 
ed and arranged, gaps are left in certain vertebrates including man, with- 
out a layer of muscle over the parie ta.l pciitt neum. Such a weak sf ct 
occurs in Uromastix on the lateral side of the abdomen mere towards 
the inguinal region. This is a triangular spate ccAcred by fascia on the 
outside and if this fascia is removed carefully, the parietal peritoneum is 
exposed. The boundaries of the space are as follows. Dtrsally it is 
flanked by the quadratus lumborum, antero-lateralh' by the posterior belly 
of the external oblique and posteriorly by the ilium and the muscles 
covering it. 

THE MUSCLES OF THE TAIL (Figs. 1 & 3). On the dorsal side 
on either side of the neural spines in the tail is continued the feeble 
caudal part of the spinalis-semi-.spinalis system. Lateral to the semi- 
spinalis lies a massive mu.sclc arising from the jjostericr tip of the ilium. 
This muscle proceeds posteriorly gaining insertie n on its w'ay on the side 
of the neural arches of tlie 'a*rtebrae and terminates at the tip of the tail. 
This muscle known as the ilio-caudali's is a powerful abductor of the tail. 
The sudden abduction of the tail to one side caust s a hai d sh.fh. 

On the ventral side of the tail, tliat is below the level of the trans- 
verse processes of the caudal vertebrae, lies two pairs of large longitudinal 
muscle series. The inner series arises fn/in the posterior spines cl the 
ischia, while the outer has its origin on the ventral .surface of the femurs, 
at the junction of their upper and middle thirds. Both these muscles 
are inserted all along the ventral surlacc oj‘ tlie caudal vertebrae. The 
inner series called isckio-caudalis and the outer known as femero-caudalis 
act in opposition to the ilio-caudalis. 'I'ha.t means they are adductors. 

On the lateral aspect of the tail segmcntally airangcd is a scries cf 
muscles which connect the transverse processes of the caudal vertebrae 
to the lateral wall. The insertion of these muscles is cn the tips cl the 
lateral transverse processes both abc*ve and beh.w. These muscles arc 
meant to render the tail a stiff organ. 

THE MUSCLES OF THE SHOULDER GIRDLE AND 
FORELIMB (Fig. 1). The muscles causing the movement of fins in 
fishes consist of a dorsal mass which forms the abductor and a ventral 
mass which is the adductor. In the amphibians these masses of the 
pectoral fins have differentiated into a number of muscles from shoulder 
to limb and those of the different sections of the limbs. It has already 
been mentioned that tne reptilian musculature is a further advance over 
that of the amphibians. For convenience sake the muscles of the 
shoulder girdle and those of the upper arm may be dealt with together, 
and those of the forearm separately. 

The muscles of the shoulder and upper arm can be better described 
by dividing them into those on the postero-dorsfd aspect and those on the 
anterb-ventral side. VVhen the skin on the dorsal side of the shoulder is 
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reflected the muscles that attach the shoulder to the trunk are exposed. 
They are from before backwards, the cpisterno-hyoid, sterno-cleido-mastoid, 
levator scapulae, trapezius, and latissimus dorsi. Of these the first two 
are on the entcro-vcntral side, while the others belong to the postero- 
dorsal groups. When the above muscles are reflected, the serratus mus- 
cle which lies deeper and connects the trunk to the shoulder, is brought 
into view. This muscle also belongs to the postero-dorsal group. 
Another deep muscle which connects the trunk to the shoulder is the 
stcrno-coracoides which, however, belongs to the antero-ventral greup. 
Of the postero-dorsal group, the remaining muscles are these of the 
upper arm. They consist of the deltoides which lies anterior and the 
anconeus which lies posterior. 

The levator scapulae (hig. I ) f)riginatcs from the anterior border of 
the supra-scapula and proceeds forwards to be inserted on the postero- 
lateral corner ofthe skull. This muscle as its name indicates is an elevator 
of the scapula in man, but in Uromastix on account of its tetrapodan 
posture, it is a protractor of the shoulder. 

The trapezius (Fig. 1) is a large triangular muscle arising from the 
dorsal fascia and is inserted on the acrornio-clavicular joint. Its func- 
tion is to ebivate the .sh(julder slightly towards the medial plane. 

I’he latissimus dorsi (Fig. 1) is the largest muscle on the dorsal side 
of the trunk, connecting the girdle to the body. It has a very much 
longer and wider origin than the trapezius. It is the powerful retractor 
of the shoulder. It arises like the trapezius IW/m the dr rsal fascia and 
is inserted on the medial surface ofthe upper end of the humerus. 

The serratus (Fig. 6) in Uromastix consists of an anterior part inserted 
on the medial surface of the iipjar b( rder ofthe supra-scaj ula and a 
posterior part inserted on the posterior border of the same cartilage. 
The serratus arises from the lateral surface of tin* last two cervital and 
first two thoracic ribs. I'hc posteru.r, slightly k/ngcr and oblique part, 
inter-digitates with the external obliqixe muscle. I’hc anterior which is 
directed upwards and medially is shorter and lies under cover of the 
supra-scapula unlike the posterior part. I’he function of the serratus 
is to keep the shoulder in position and to depress it. 

The deltoides (Figs. 5 & 8) is a large muscle ofthe shoulder and upper 
arm consisting of two parts at origin. The more anterior of the two, 
the deltoides clavicularis and the other d. scapularis arise from the medial half 
of the clavicle, and the anterior and medial bc^rder of the outer surface 
of the supra-scapula respectively. These two parts join and finally termi- 
nate together on the deltoid ridge of the humerus. This muscle is a 
powerful abductor of the arm beyond 30°. 

The anconeus (Fig. 6) is a large muscle lying on the posterior surface 
of the arm and is made up of four different parts at its origin. The first 
part which is the most conspicuous lies on the lower portion of the lateral 
side of the arm. The second lies immediately above. The third lies 
between the first and second parts below them and adjoining the humerus. 
The fourth lies medial to the third. The first arises from the deltoid 
ridge of the humerus, the second from the medial side of the scapula near 
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the glenoid cavity, the third from the medial side of the head of the 
humerus, and the last one from the posterior angle of the coracoid cn its 
dorsal surface. The first three have a fleshy origin, while the last one is 
provided with a long thin tendon at its origin. These parts cover the 
humerus and after converging into a stout tendon terminate on the ole- 
cranon process of the ulna. From the positic-n and argrahement of these 
four parts of the anconeus, it seems more than probable that the ft urth 
part in the reptile represents the anconeus in man. The other three 
parts together form the triceps in mammals. This homolcgy has been 
pointed out byRomer and others. It is partly an elevator of the arm 
and partly an extensor of the forearm. 

The antero-ventral group comprise scveial muscles among which 
the episterno-hyoid, the sterno-clcidc-mast( id and the stcrnc-cora* 
coides have already been referred to. The other muscles of the anterc- 
ventral group are several among which only the pcctoralis is concerned 
in connecting the shoulder girdle to the trunk. The others are upper 
arm muscles. 

The episterno-hyoid is a thin longitudinal muscle stretching from the 
episternum to the hyoid. Its contraction probably brings about the 
retraction of the hyoid. 

'Vhe sterno-cleido-masloid (Fig. 1) consists of a medial part arising from 
the sternum and a lateral larger part arising from the clavicle. This 
muscle is finally inserted on the postero-latcral corner of the skull. It is 
concerned in causing the bending of the neck downwards when both 
the right and left side mu-scles act together. V\ hen only one side muscle 
contracts it brings about a slight rotation of the head to that side. 

The pectoralis (Figs. 4 & 8) is the largest breast muscle and it takes 
its origin from the inter-clavicular joint anteru rly, along the episternum 
and sternum in the ventro-median line and posteriorly along the xiphoid 
horns. From this broad origin the fibres converge towards the ufper 
arm and is inserted on the deltoid ridge of the humerus. It is the chief 
adductor of the arm. 

The sterno-coracoides arises from the dorsal surface of the sternum 
along its lateral border and it then proceeds forwards towards its insertion 
on the anterior part of the dorsal surface of the coracoid. The only 
function that can be ascribed to it is that it enables the sternum and cora- 
coid to maintain their natural positional relation. 

The supra-coracoides (Fig. 5) is partly covered by the deltoides and 
partly by the pectoralis. When these two muscles are reflected this mus- 
cle is brought into view. Its medial portion arises from the coracoid and 
a small portion of the scapula its lateral smaller portion, arises from the 
scapula. These two portions converge towards the insertion c fthe muscle 
on the deltoid ridge and the dorsal part of the neck of the humerus. 
This muscle corresponds to the supra-spinatfis of mammals. It initiates 
the abductioh movement of the upper arm upto abou t an angle of 30*. , 

The sub-coroco-scdpularis (Fig. 6} is a fan-shaped muscle on the dorsal 
surface of the coracoid and scapula. The corac-oid portion of the muscle 
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almost makes the whole bulk of it, while its scapular portion is insignifi- 
cant. The former arises from the whole surface of the coracoid and the 
latter from the anterior end of the scapula by a tiny tendon. These two 
parts together proceed posteriorly ami gain a fleshly insertion on the 
medial side of the head of the humerus. This muscle is an adductor of 
the arm. 

The scapulo-humeralis (Figs. 6 & 7) is made up <)f two components 
namely a scapulo-humeralis anterior and a scapulo-humeralis posterior. 
The former arises from the lateral edge of the scapula on its ventral aspect 
and is inserted on the media.l side f)f the head of the humerus. The 
latter arises from the medial part of the supra-scapula on its dorsa! 
asoect and is inserted along with the former on head of the humerus. 
This muscle is als<) an adductor of the arm. I’he sub-coraco-scapularis 
and the scapulo-humeralis posterior tc>gel]ier correspond to the sub- 
scapularis of the marmiials. The scapulo-humeralis anterior is homolo- 
gous with the teres minor and the infra-spinatus together of the mammals. 
It may be mentioned in this connection that teres major of the mammals 
is included in the latissimus clorsi in reptiles. 

'I'he coraco-brachialis (Figs. G, 7 & 8) arises from the postero-medial 
angle on the ventral surface of the coracoid. After proceeding along 
the medial side of the arm it ga.ins its insertion on the antero-medial sur- 
face of the lower end of the humerus. It is also an adductor of the arm. 
It is able to bring about also a slight protractif n of the arm. 

I'he biceps (Figs. t>, 7 & 8) iis its name indicates has two heads. 
Of the two heads one is very much larger than the other and it arises 
from the coracoid slightly lateral to the origin of the coraco-brachialis. 
The other originates lateral to the first head mentioned above. This 
is the main muscle on the antero-vcntral liice of the arm. It proceeds 
towards its insertion on the media.l surface of the upper end of the radius. 
It is a powerful flexor of the forearm. It is also a supinator of the 
forearm. 

The brachialis (Figs. 7 & 8) lies dorso-lateral to the biceps and 
medial to the first part of the anconeus. It arises from the deltoid ridge 
of the humerus and pa,.sscs very close to the shaft of that bene to be 
inserted along with the tendon of the biceps. It is an auxiliary flexer of 
the forearm. 

The Muscles of the Forearm and Manus: Howell (1933-1937) has 
dealt with the primitive tetrapeden musculature of the forearm and 
its evolution through the v'arious tetrapods. He has proposed that 
primitively there were three main masses of extensors, namely, extensor 
hu.Tiero-radialis, extensor humero-tilnaris and extensor humero-radialis. 
Correspondingly the flexoi-s were flexor humero-radialis, flexor humcro- 
ulnaris, and flexor humero-palmaris. These have given rise in reptiles 
to the extensors — brachio-radialis, extensor carpi radialis, extensor 
digltorum longus, extensor digitorum brevis and extensor carpi ulaaris 
and the supinators from the dorsal group, and the flexors- — ^flexor 
carpi radialis, fleicor digltorum sublimis, flexor digitorum prol^ndus, 
flexor carpi ulnaris, and the pronators from the ventral group. 
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The extensor carpi ulnaris (Fig. 9) arises from the posterior surface 
of the mprfiai condyle of the humerus and proceeding to the forearm 
it covers the dorsum of the ulna. It is finally inserted on the carpus 
ulnare. 

The extensor digitorum communis (Fig. 9) originates from the posterior 
surface of the lower end of the humerus. 1 1 ] ies more or less in the middle 
of the dorsum of the forearm and at the wrist it divides into five tendons, 
each of which is inserted at the base of rhe terminal phalanx of each 
digit. 

The extensor carpi radialis (Fig. 9) arises slightly lateral to the origin 
of the abovementioned muscle and proceeding forwards in the forearm 
it is inserted on the carpus radiale. 

The brachio-radialis (Fig. 6) is the anterior-most muscle on the dorsum 
of the forearm. It arises from the lateral condyle of the humerus on its 
posterior aspect and completely covers the radius as it proceeds towards 
its insertion on the distal of that bone. This is an extensor of the 
forearm. 

The extensor digitorum brevis (Fig. 9) arises from the proximal row of 
carpals and soon after, it divides into five slips one for each digit. Each 
of these at the distal end of the metacarpal of the particular digit divides 
forming two tendons which proceed on either side of the digital bones. 
Finally these tendons are inserted at the base of the penultimate phalanx. 
The extensor digitorum brevis lies deeper than the extensor digitorum 
longus and its two tendons proceed on either side of the tendon of the 
latter. It is a shorter muscle tham the extensor digitorum longus as the 
name indicates. It is an extensor of the digit excluding the last phalanx. 

The supinator manus (Fig. 9) is the deepest muscle on the dorsum 
of the forearm. It arises from the posterior border of the ulna and is 
inserted on the posterior border of the distal half of the radius. It is 
the supinator of the forearm. 

The flexor carpi radialis (Fig. 10) arises from the lateral epicondyle of 
the humerus and proceeds along the anterior border of the radius on the 
ventral side to be inserted at the base of the first metacarpal. It is a 
flexor of the wrist joint. 

The flexor digitorum sublimis (Fig. 10) arises from the anterior suriace 
of the distal end of the humerus and proceeds along the forearm to become 
a broad sheet on the palm. At the distal part of the palm it divides 
into five slips each of which gives rise to two thin tendons at the distal 
end of the metacarpals of eadi digit. These tendons proceed along the 
lateral sides of the digit and are inserted at the base of the penultimate 

joint. - : 

' . u 

The flexor digitorum projundus (Figs. 10 •Sc 11) is a large deep flesmr 
muscle of the digits. It consists of two muscles, one large and superficial 
arising from the medial condyle of the humerus and the other a smaller 
one Rising from the ventral surface of the ulna. The latter part goes 
obliquely and joins the longitudinally-running former at the carpus. 
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They give rise to a single large tendon which is divided into five tendons 
gjing respectively to the five digits. E -.ch of these tendons is thicker and 
stronger than any ofthc tendons offl^xordigitorumsublimis and is inserted 
at the base of the terminal phalanx. 

The Jlvcor carpi ulnar is (Fig. 10) arises from the ventral surface of the 
proximal end of the ulna and proceeding along the posterior border of 
the forearm is inserted on the pisiform bone of the wrist. 

The pronator (Fig. 12) is tlie deepest mu.scle on the flexor (ventral) 
side of the foi(;arm. It arises from two sources, namely, the medial 
epicondyle of the humerus and the lateral border of the ulna. Both 
these origins converge towards the radius and gain an insertion on the 
m ?dial surface and the postero-medial border of the lower two-thirds 
of the radius. 

The dorsal and palmar interossei are the deeji(?st muscles on the dorsal 
and palmar surf.ices of th(‘ manus. I’hcir situatit/n is inter-metacarpal. 
The dorsal ones are alxluctfjrs, while the ventral ones are adductors of 
the digits, the middle digit lieing considered as the central axis. 

THE MUSCLES OF THE PELVIC] CURDLE AND HIND 
LIMBS. 1 he p<'I\'ic musculature can be divided into long muscles 
which extend from tin; girdle to the shank and short muscles which 
extend from the girdle to tin- femur. CM the dorsal aspect the long 
extensor muscles consi.st of a large mass, the triceps femoris divisible into 
ilio-tibialis, femarotibialis anterior and fbmoro-tibialis posterior, and a 
smaller mass attached to the fibula forming the ilio-fibularis. The short 
extensor muscles comprise the pubo-ischio-fcmoralis internus, the ilio- 
fem>ralis and the jiuboischio-femoral is posterior. On the ventral side 
there is a series of long flexors from the pubis and ischium to the tibia 
or shank fascia ; these are the pubo-ischio-tibialis, semi-membranosus, 
biceps femoris, and semi-lcndinosus. 'Fhe short flexors which are deeply 
situated are really adductors. The chief among the adductors are the 
pubo-ischiofcmoralis externus, adductor longus, adductor magnus, and 
adductor brevis. 

The shank musculature consists of an extensor series on the outer 
or dorsal side and a flexor scries on the inner side. The extensors are 
three groups, one on the fibular side, another on the middle side and a 
third on the tibial side. The flexor muscles arc in three layers, an outer, 
middle and inner. 

- * V ^ 

Tht trkeps femoris (Figs. 13 & 14) is a large extensor mass consisting 
of three individual muscles. It has its origin in three sources, viz., from 
the iliac spine and the lateral border of the iliac crest, from the lower 
third of the femur on the anterior side, and from the distal half of the femur 
on the posterior side. These three muscles which form a common muscle 
have a single insertion by means of a strong tendon on the patella and 
the dorsal tubercle of the tibia, 

The ilio-Jibutdris (Figs. 13 & 15.) is the posterior-most musCle dn the 
dorsal side. It arises from the posterior part of the ilium and is inserted 
on the neck of the fibula. It is an extensor at the knee joint. 
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The ambiens (Figs. 13 & 14) is a large muscle with a massive belly 
arising by a tough tendon from the pubis near the ilio-pubic symj hysis. 
The muscle closely adheres to the dorsum of the femur, but does not gain 
an attachment. It is inserted on the patella and the dorsal tubercle 
of the tibia through the common tendon of the triceps femoris. The 
ambiens is a muscle peculiar to the reptiles, and is supposed to be the 
sartorius of the mammals. It is an extensor of the leg. 

The pubo-ischio-femoralis internus (Figs. 13, 16 & 19) corresponds to 
the iliacus, psoas and pectineus group (d' muscles of the mammals. It 
arises from the dorsal side of the pubis <,nd ischium covering the obturator 
foramen of the pelvis, and is inserted on the dorsal surface of the proximal 
end of the femur. 

The ilio-femoralis (Figs. 13B & 17) corresponds to the gluteal muscles 
of the mammals. It arises from the crest and body of the ilium below 
the origin of the ilio-tibialis and in front of the origin of the ilio-fibularis. 
It is inserted on the linea aspera of the femur on its proximal third. It is 
an abductor and a slight retractor of the thigh. 

The pubo-ischio-fevioralis posterior (Figs. 16 & 19) corresp'onds to the 
obturator internus of man. 1 1 arises from the dor.sal siu face <. f the ischium 
and pubis and is inserted on the dorsal surface of the p^roximal end ol the 
femur. This muscle is an extensor of the thigh. 

The quadratus femoris (Figs. 20) though not included in the list given 
above may also be mentioned here among the shent extensors. It is a 
deep lying muscle arising from the tip of the ilium and inserted on the 
dorsal and anterior side of the femur at the junetic n of its upper and 
middle third. It is also a slight retractor of the thigh in addition to being 
a short extensor of the same part. 

The pubo-ischio-tibialis (Figs. 13, 21 & 22) is the largest muscle on the 
ventral side and is triangular in shape. If a line be drawit from the tip 
of the pubic spine to the anterior tip of the ischium, that line would denote 
the base of the triangle. The apex of the triangle would be at its insertion 
on the proximal end of the tibia. This muscle takes its origin from the 
pubic spine, the ischio-pubic fascia and the anterior part </l the ischium. 
Its insertion is by means of a broad and thin tendon on the medial and 
the anterior side of the head of the tibia. It is a powerful flexor of the 
knee and a slight adductor of the thigh. 

The semimembranosus, biceps femoris, and semi tendinosus (Fig. 22) are 
the hamstring group of muscles on the postero-ventral aspect of the thigh. 
The former two muscles have a fascial origin from the posterior ischial 
spine, while the last one has a tendinosus origin from the posterior tip of 
the ilium. All the three are inserted on the medial condyle of the femur 
and the proximal end of the tibia. These are flexors of the knee. 

The pubo-ischiofemoralis ex/em«j(Figs. 18, 21 & 22) is a fan-shaped mus- 
cle on the ventral side of the pelvis and it corresponds to the obturator 
externus of man. It arises from the ventral surface of the pubis and 
ischiupi and is inserted by a tough tendon on the trochanter of the 
femur. It is an adductor of the thigh. 
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The adductor longus (Figs. 22 & 23) arises by two slips, one, more 
massive than the other arising from the base of the pubic spine and the 
other originating laterally from the pubis. The two slips very soon 
adhere together into a single mass and take an oblique course towards the 
medial side of the knee. It is inserted on the posterior side of the lateral 
condyle of the femur. It is an adductor of the thigh. 

I’he adductor magnus (Figs. 22, 23 & 24) is a large muscle having a 
fascial and a bony origin. It arises from the ischio-pubic fascia and the 
ischium. It covers almost the whole of the ischium and gains a fleshy 
insertion on the lower third of the femur on its medial side. It is also 
an adductor of the thigh. 

The adductor brevis (Figs. 22 & 23) arises from a strong strip of fascia 
attached to the posterior spine of the ischiusm Its insertion is on the 
antero-medial side of the lower end of the femur. It is like its two 
associates an adductor of the thigh. 

Mention may be made here of a muscle arising from the posterior 
spine of the ishium and inserted on the hypo-ischial cartilage in the medial 
plane and the skin bordering the anus. I am at a loss to find the homo- 
logue of this muscle in other animals and therefore hesitate to name it. 
Its function seems to be to suspend the anus. 

The tibialis a«//c«j(Fig.25)is a muscle which almost covers the whole 
of the anterior side of the shank. It has an extensive origin from the 
proximal end and the lateral surface of the tibia. Near the lateral 
malleolus the muscle tapers to a flat tendon. A very thin slip is split off 
from this main tendon and is inserted on the distal end of the first meta- 
tarsal bone. The large main tendon on the other hand is inserted at 
the base of the first metatarsus. It is an extensor of the foot. 

Th.eextensordigitorumcommunis(lcig.2^)'n lateral to the tibialis anticus 
and it arises as a small thin tendon from the lateral side of the posterior 
condyle of the femur. It has a long fleshy belly which is lodged in 
between the tibia and fibula. Towards its insertion on the dorsum of the 
foot the muscle tapers into two tendons which are inserted at the base of 
the second and third metatarsal bones. It is an extensor of the foot. 

’Yht peronaeus(JPig.21)is an extensor of the foot lying lateral to the 
extensor digitorum communis. It arises from the head and the lateral 
surface of the shaft of the fibula. It is inserted on the posterior surface 
of the dorsum of the fifth metatarsal bone. 

The soleus (Fig. 28) is a muscle with a large massive belly and lies 
posterior to the peronaeus. It arises mainly from the head of the fibula 
and by a thin tendon from the posterior condyle of the femur. It has a 
double insertion, one on the posterior part of the composite large 
tarsal bone by a flat tendon and the other by a thin tendon which passes 
superficial to the tendon of the peronaeus to be inserted on the posterior 
surface of the dorsum of the fifth metatarsal bone. This is a flewr of 
the foot. 
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The and the flexor digiti ^Min/i(Fig.29). The former is dis- 

tinguished by its long tendon and it arises from the posterior surface of 
the posterior condyle of the femur in two small muscle bellies. It soon 
becomes tendinous and traverses a long distance to gain its inserti<m. 
The tendon of the flexor digiti quinti joins that of the plantaris proxi- 
mally in the shank. The combined tendon is inserted at the base of 
the distal phalanx of the fifth digit. The flexor digiti quinti arises from 
the posterior border and a little portion of the lateral surface of the fibula 
and soon acquires a tendon which as mentioned above joins that of the 
plantaris. The plantaris is a degenerate muscle in man and it has 
nothing to do with the f. d. quinti (minimi) and is inserted on the 
calcaneum or sometimes it blends with the planter fascia. It is there- 
fore probable that the plantaris of man might have undergone reduc- 
tion as a result of the development of a powerful and independent f. d. 
minimi. 

The g<wfrocntfOTtt«(Fig.30)is the largest muscle in the shank. It arises 
by two heads, an anterior small one from the medial side of the anterior- 
condyle of the femur and the other, a posterior large one, from the pos- 
terior condyle of the femur. The two heads converge forming a large 
belly which lies between the tibia and fibula. Further down it acquires 
a strong tendon which is inserted on the proximal end of the large proxi- 
mal tarsus and the ventral surface of the fifth metatarsus. From the 
insertion of the gastrocnemius starts the planter aponeurosis. This 
muscle is a flexor of the foot. 

The tibialis posticus (Fig. 31) arises from the distal half of the fibula 
and the distal fifth of the tibia. It is inserted on the medial surface of 
the proximal tarsus. It is a flexor of the foot. 

The flexor digitorum longus (Fig. 32) arises from the interosscus border 
ofthe fibula from the region of its head and the proximal third of its shaft. 
The long fleshy belly of the muscle tapers to a strong tendon which 
becomes flattened out on the planter surface. The flattened portion is 
then divided into four parts, each of which goes to the first four digits. 
These tendons are inserted at the base of the distal phalanges. 

The abductor hallucis (Fig. 31) is a very tiny muscle arising from the 
antero-medial surface of the distal third of the tibia. It is inserted at 
the base of the terminal phalanx of the first digit. 

The popliteus (Fig. 32) is a deep tringular muscle ofthe shank arising 
by a tough tendon from the articular portion of the head of the fibula. 
It is inserted on the popliteal line on the medial surface of the proximal 
part of the tibia. 

The flexor digitorum brevis (Fig. 33) consists of five separate slips one 
going to each digjt in regfular order. The slip for the first digit arises 
from the anterior part of the proximal tarsus those for the third, fourth 
and fifth digits from the fifth metatarsus and that for the second from the 
fifth metatarsus and the proximal tarsus. At the distal end of the res- 
pective, metatarsal bones these muscle slips give rise to two thin tendons 
and they proceed distally and are inserted at the base of the penultimate 



14 


JOURNAl- OF THE UNIVERSITY OF BOMBAT 

phalanx of each digit. The thick tendon of the flexor digitorum longus 
passes in between tiie two thin tendons of each slip of the flexor digitorum 
brevis. 

The plantar interosseus (Fig. 31) forms the deepest group of muscles 
on the plantar surface of the foot. First this arises as a single tiny mass 
from the antero-rmrdial part of the fifth metatarsus and gives off five 
dilf.Tent slips which are inserted at the distal end of the metatarsus 
of the respective digits. 'Fhe contraction of the muscle slips causes a 
posterior deflection of the digits aflected. 

The extensor hallucis (Fig. .35) arises from the distal end of the tibia 
and is drawn into a long tendon which is ins<;rted at the distal end of the 
first metatarsus. 

I’he extensor digitorum brevis (Fig. .35) arisc's from the dorsal surface 
of tlu; large proximal tarsus and proceeds forwards in five separate muscle 
.slips which are inserted by two tendons on tht; dorsum of the proximal 
phalanx. 

Mention may b(; made of a small slip of mu.scle arising from the 
distal end of the jn'oximal tarsus to suj)ply the fourth digit with an ab- 
ductor t(;ndon. Anothei' muscle whiclx lies in tJie deepest layer of the 
dorsum of the foot is tin; dorsal interosseus (Fig. 35) which cemsists of five 
separate slips. Each slip ari.sc.s fnnu tin' distal end of the proximal 
tarsus separately and is in.sx'rted at the distal end of the metatarsal con- 
cerned. I'he action of the dorsal interx/sseus is opposite thtit of the 
plantar one. 
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Fig. 1. The muscles in lateral view, 
,, 2. The apaxial musculature. 
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Fig. 


5 The pectoral,-, muscle. 

5. The deltoides and supra coracoides. 

«. The shoulder and arm muscles in medial view. 
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Fig. 18« The pubo-ischio-femoralis cxternus. Fig. 1 9. The pubo-ischio-femoralsi posterior. 
Fig. 20, The quadratus femoris. Fig. 21. The muscles of the thigh in ventral vievw 
Fig. 22. The muscles of the thigh after reflection of pubo ischio-tibialis. 


femoro-tiblalls anterior 





Fig. 23. The relations of adductor longus, adductor brevis and adductor magnus. 
Fig. 24. The adductor magnus. Fig. 25. The tibialis anticus. 

Fig. 26* The extensor digitorum communis. Fig. 27. The peronaeus. Fig. 28. The soleus. 
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Fig. 33. The plantar muscles. 

„ 34. The intcrossci plantarcs. 

„ 35. The dorsal muscles of the foot. 



STUDIES ON THE SUITABILITY OF SUGAR- 
CANE JUICE FOR THE GROWTH AND 
DISTRIBUTION OF SOME INTESTINAL 
PATHOGENIC BACTERIA 


By J. Biiat a.n'd Roda Reporter 
{Microhi()h)t>y Dcparliunil, St. Xavier's College, Bombay) 


T 'IA T lh<- discuses oi' (lie intestinal traei, viZ-, Typhoid, Paratyphoid, 
l^ysenterv, flJioNia and pood- Poisoning get transmitted through 
the ageneies of food, linger and flies is too well known to need 
any special nden nee heie. More naent investigations have pointed 
out that m a majority of iIk sc infections or epidemics the carriers are 
resj)otisil)le for their onihreaks and that it is they who really constitute 
a stiimhling block which j)revents the complete eradication of these 
diseases. M.iiu' workcM s are now la.\ ing me re etiiphiisis on the signifi- 
cance of basic sanitary measures for th(' control of these infections 
than on a gener;d a(t(;mj)t at jnevamtion by immunization alone : And 
the general opinion ai)jjears to be that tlu' best preventive work is based 
on study of all possible causes of these outbreaks during periods free from 
epidemics. 

Our ob.servation in the (.'it\' ofBombay and some other towns in the 
Presidency have jjointed out the possibility of some of these intestinal 
infectiorts spreading through certain foods and drinks not yet investigated 
by other workers. It is also undeniable that certain foods are more likely 
to carry virulent species than others and it is reasonable to suppose that 
some foods allow better growth and longer viability of the pathogenic 
bacteria than others. It is well known that sugar-cane juice is a very 
popular drink in some towns of this Presidency, more specially in Bombay, 
Poona, Sholapur, Pandharpur and Nasik. In Bombay and Poona this 
drink is of perennial popularity and more particularly in the warmer 
montlis — ’the months during or after which we encounter outbreaks of 
Typhoid as well as the flies. Pandharpur and Nasik have almost become 
notorious for some of these infections especially after the conclusion of 
some of the annual festivals during which thousands of unwary pilgrims 
consume large quantities of this and other drinks and foods catered for 
them in the most unhygienic way as possible. Even in Bombay (it is 
evident from the location itself of some of these stalls and the manner in 
which the canes are prepared and extracted) this drink is sold to the public 
in a Very shabby way and more often than not the vendors who sell this 
drink come from the lo\v'crmost strata of society, illiterate, dirty, shabbily 
clad and as such it will not be a surprise if it is found that most of these 
people discharge the faecal organisms on whatever material they chance 
to handle. The observations of Buice et al. (1927) indicating that 36% 
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of cases (out of 337 tests made) examined by them had E.coli on the fingers 
is enough to convince any one of the danger that lurks in the contamma- 
tion of foods and drinks through this origin. With a view therelore 
to see if cane juice can serve as a suitable vehicle for the transmission 
of these infections, the gi'owth and viability of E. typhosa, S, paratyphi, 
S. schottmuelleri, S. enteritidis, S. dysenteriae (Shiga), S. para^sentenae 
(Flexner), E. colt communis and V. cholerae in the juice were studied. 

A short note announcing the salient features of the results obtained 
has already been pubi ished elsewhere (1948). In this pap^ it is propose 
to report on every phase of the problem worked out in this connection 
including the chemical nature of the substratum. The chemical analysis 
of several samples of the juice collected specially f< r these studies has 
yielded the following average results : Moisture 75 ‘14% ; totiu sugars, 
including the M6% of the fermentable monosaccharide, 13'G0/o ; total 
proteins 0*24%; the other constituents which make up the remaii^ 
ing are pectins, lignins, crude cellulose, amides, aminoacids, gums 
ash elements. All these ingredients promise to make the juice a suitable 
substratum for the growth of b.'icteria, particularly after the juice has 
been diluted and which indeed is deliberately diluted by the vendors 
to make greater profits. Above all the juice has a favourable reaction, 
which is usually observed to vary from pH 6 • 8-7 • 0. 


The microbiological examination of the juice revealed that Ae 
normal flora consists of sporulating aerobic bacilli, all Gram-positive 
species : B. cohaerens, B. rujescens, a starch hydrolysing variant of .o. mw- 
entericus, Micrococcus perjlavus and an unidentified Saccharomyces. Ihe 
essentially Gram-positive character of the above flora enabled us to study 
conveniently the fate of the different Gram-negative test organisms even 
in the non-sterilized samples of the juice. All the test bacteria, "mth the 
exception of S, enteritidis (kindly supplied by the Director of the Centra 
Institute, Kasauli) and V. cholerae (Strain No. 67 and kindly supplied 
by Dr. R. G. Dhayagude of G. S. Medical College, Bombay), were 
isolated from Bombay itself for obvious reasons. 1 he E. coli communis 
strain employed was the one isolated in this laboratory from a ^ise o 
grapes-poisoning (1945) previously reported in this Journal, 
cane juice was locally obtained from a vendor and it was always collected 
under carefully standardised conditions. 


A number of preliminary studies with the undiluted, 50 /q diluted, 
unfiltered, muslin-filtered, steam-sterilized and filter-sterilizea samples 
were made : during these studies, methods essential for determining 
viability, multiplication, virulence and pathogenecity were also standard- 
ised. Sugar-cane juice for the experimental studies was used m six 

dixierent dilutions, viz-, 1 •' 32 (3J% solution), 1 : 16 (6^ ^), 1 • 8 (1 
1 : 4 (26%), 1 : 2 (50% solution), and in the undiluted state, jn^se 
dilutions were employed in their non-sterile, filter-sterilized and a so 
steam-sterilized states. All the samples so obtained were seeded in test 
tubes (in 5 ml quantities) with 0-1 ml saline suspensions (matching 
approximately to Opacity Tube No. 4) of 24-hn growths 
bacterial species and incubated at the room temperature (2o t-.; aner 
0* 1 ml portion from each tube wiis removed for the quantitative estima- 
tions of the inoculated bacteria. Further 0-1 ml portions removed from 
each tube at regular intervals of time were also utilized lor counting 
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the bacteria by the methods worked out for the purpose (1944) in this 
laboratory. Special media such .is M.acC( >nkcy ’s agar, Wilson and Blair’s 
agar, Loifson’s desoxycholate citrate agar and Aronson’s agar were 
Utiliz'-fl for lh(‘ quantitative studies, and pepU-nc water, nutrient broth 
and Micdonkey’s broth were utilized f<*r testing the viability. The 
morph »logi(a.I, .siaining, bioehemifal (carbohydrates and other re- 
actions) and antigenic variations occurring in the bacteria were also 
followed by adopting suitable techniques. The results obtained indicate 
that rniUiplicatiou and maximal survival perir.ds for these bacteria 
vary not onlv from species to sjjecies, but also) with ro'gard to> the dilut'on 
elf-eted in the juioe, the sterility status otf the juke a.nd othou- factoors. It 
sh )idd also be mentioned lu'i e that tho- death of the oirganisms is clearly 
attriijutable to a dro|j in ])H, which oliffers somewhat with the speoier 
an 1 <dso a' corditi'^ to the dilution and the sterility status of the juio:e. 
Tho; formation of the aciols in tin- juio e is attributable tO) the fermentation 
activity of the bacteria on the fermentable carbo.hvdrates, and, it is 
evioleut th.it in the non-stcrile samples of the juico; the indigenoms flo ra 
have; also a part to pla\- in (he changes brought about in the meti.bolites. 
It is also o)l)vious (hat tho' ferm'mta.ble monosaccharide is diminished in 
(|uanti(y as the oliliU ion is effecto-d and it is no a surprise therefo re to) see 
the drop in pH being moro; gradual in (he dilutoul samples of the juice 
as comjiairol with the more concentijito'd. Fhe following table gives 
some int ‘resting data on the ab'we jjoint. The cane juice usoxl in tlrnse 
ex )o,'rim ‘uts was the steain-ston ilized sample (to obviate complexity in 
th'‘ interpretation of tho; ro'sults) and (he results {hv Salmonella and the 
Kscherkh 'ia sjteo ics are not inclufkal herein for the simph* reason that they 
clorsely follow those of tho; Eherlhella species. V. cholerae does not live 
long o;uough in the juice to be included in these studies. 

'r.\i?LE 1 


Dilutions 
of thr rant' 
juice 

i 


pH Values 


Before Ino- ' 

PI 1 1 n 1 

21 Ilrs. after Inoculation 

' 1 
i 

E. ty- 

phosa 

! .9. dysen* 

teriae 

S, parady^ 
senteriae 

mx 

7-0 

4-8 

5-8 

i 5-8 

25% 

(i-S-T-O 

4-8 

5-0~5-2 

5‘0-5-2. 

50% 

6-8 

4-4 

5-0 

5'0-5*2 

100% 

6-8 

41 

4-8-5-0 

5-0-5-2 


From the above table we clearly see that within 24 hours a consider- 
able amount of acid is produced by all the three organisms and that the 
H ion concentration is greater in the more concentrated samples of the 
juice than in the diluted .samples. A drop from 6 • 8 to 4 • 4 is reached in 
a short time in the 50% and the 100% samples of the juice so much so 
that the more rapid disappearance ol the bacilli from theSe tubes has to 
be explained on this basis alone as has been done previously by Mackenzie 
(1930). More experiments conducted on these lines have all indicated 
that these b.acteria disappear quicker from those .samples where, the 
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lowermost pH is reached first than from other samples where the critical 
pH is reached more slowly. 

Coming now to the actual results obtained with these test bacteria 
in the different samples ol the juice : 

E, Typhom , — The resulls of the two filter-sterilized samples (bacteria-proof filtration 
through the Seitz could be achieved only in the two highest diluicd samples) inditale 
that tnis bacterium can muliijdy and li\e well for about I day; thereafter the cells 
begin to dwindle in rumbers but continue to give viability results positive till the end of 
the 4th day. fhroughout this period the bacterium continues to show its normal 
morphological and other charat teristies. Occasionally, however, a slight morphological 
change (in shape only) is exhibted. Its Gram reaction remains unchanged. 

In the steam-sterilized samples, <jn the other hand, it can live only for J day in the 
more concentrated samples, and a little less than 4 days in the highest two dilutions. 
Motility is impaired alter 24 hrs in all the dilutions ; multi])li( alioii jihasc is exhitbed 
only during the first 24 his, and with llu‘ appcaianee of the ai ids in the lower dilutions 
specially icsults in the diaippearance of the organism at a more rapid rale. In fact, 
whereas the organism can li\e for only three days in the lower four dilutions of the juice, 
in the higiier two dilutions it can sur\ivt‘ for a longer ptTiod, four days. One very 
interesting observation made in this coniK Ction is iliat is. lyphosa not only loses its moti- 
lity in the heat-sterlized samples oi the juice but tliat it also develops a slight saccharose- 
fermenting activity. Moreover the loss in motility oecuniiig in the juice is curiously 
regained on subculture in the pc^ptonc w^ater or nutrient broth. 

In the raw samples (unhealed) this organism lives for full six days in all the dilu- 
tions ol the juice. AVIultiplicatioii of the oiganism in the juice is observable within 
3-0 hrs ol incKailalion, but iuimc'dialely thereafter' the ictarding inlluence of the acids 
produced begins to show itsell. Neverihelc ss it may be cone ludcci that in tlie two highest 
dilutions the b<icteiiuni livc's without any sign ol its Icjsing its icleniity. In the lower 
diluliems, on the oilier hand, slight morphologic al variaiions begin to appear but such 
a change dot\s in no instance alters the other c:ultural and scrlologieal characteristics. 
'Hiis is signific ant in so far as this drink is consumed in the raw siatc' and the dilution 
lactor doc‘S enter inasmuch as the vendors deliberately dilute the juic c before sale for 
reaping greater profits. 

S, par uty phi, — organism is less toleiant to this medium and dies out within 
about four days even in the filtcr-stcrlized and highly diluted samj)lc\s. Growth is 
observable only lor a day and thereafter both motility and the* Gram reaction aie altered, 
I he bacleiium bt'gins to exhibit a slight tendency tow ards Gram-pexsitive chaiaetcr. 
hurthcriiiore, tlieie is a tendency for the cedis to agglutinate, and to show a halo-like 
capsule, but the; biochemical reactions have always confirmed the identity of the cells 
Moreover tlie variations in morphology change on subculiuring in suitable media to 
yield normal characteristics. 

In the stc:am-sterilized samples tlie growth is even poorer and is limited only in the 
higher two dilutions. Tven tiiercin the cjrganism can live only lor a clay noimally ; 
abnormal characters in morphology and a tendency towards Gram-pusitiveness in 
staining become apparc*nt after a day of grow^lh. Cultural changes also become evi- 
dent in the appearanc:e of rough and irregular colonies on subcuUivaliori and llic 
irregularities indicated in the agglutination tc*sls. ft is rcasonalilc* theicfore to assume 
that sugar-cane juice is not a favourable medium for the paratyplioid A organism. 

Even though the nonsteriJe sample's appear to be better suited for this bacterium 
in so far as its longer viability period is concerned, other expeiimental evidence seems 
to suggest that even the raw samples of the juice are unfavourable for the clfective 
growth and maintenance of its normal characteristics. This observation substantiates 
the previous conclusion, viz- the unsuitability of this medium for the growth and dis- 
semination of the Para A bacterium. 

S, schottmuelleri , — This species is more tolerant than the previous one and grows 
well in the juice (filter-sterilized) for four days without any loss of motility or virulence. 
This is self-explanatory. In the steam-sterilized samples, on the other hand, both 
motility and the antigenic character get altered, especially in the four 1owc*t dilutions, 
wherein the viability period is about three days only. In the higher two dilutions th€ 
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maximum survival period is longer by one day, but even then the nature of the growth 
is not convincing enough to suggest the suitability of the juice as a very favourable one 
for the organism. In the raw samples, however, the organism continues to live upto 
six<lays in all the six dilutions ; hut motility is interfered with within a day, and there- 
after, short, long, distorted and vacuolated cells begin to appear. Oftentime a chain- 
forming tendency is even noticeable among the cells. In every case, however, the 
biochemical reactions have indicated that the changes arc only superficial and not 
constitutional. In conclusion, it may said be that Para B, like the typhoid organism, 
may be a potential source of danger from the point of view of its existence in the juice, 

S. enterilidis . — 'Phis organism behaves, in its t()lerancc. somewhat intermediate 
between the two other Salmonella species discussed above. When we take into consi- 
deration its growth, motility, viability, etc. in the filter-sterilized juice, we find that 
this organism retains fairly well all its characteis as compared to the stcam-stcrilizcd 
samples wherein the moltility becomes sluggish and other characters remain as they 
do in the case of Para B organism. Likewise, in the raw samples, S. enteritidis closely 
follows S. schottrnuelleri species. It can live for six days and as such the cane juice may 
be faetcjf in its dissemination. 

S. dysenteriae. In a general way this l)iicterium lives better than E. typhosa in the 
two filler-strrilized samples of the juice. It grows very well for three days and continues 
to give viability tests positive for full six days. It gives normal subculture and sugar 
reactions, but three is undoubtedly a modification in the antigenic make-up of the 
baeti iiurn. 'J his is revealed by the agglutination tests. In the stcam-stcrilizcd samples, 
on the other hand, it cannot live lor more than two days in the concentrated samples 
(50% and 100%) and can liv'c for only four days in the other dilutions; Cultural 
work done every few hours show a perioil of nml.iplicalion and retention of the virulence 
despite some morphological alternations observable in the low-diluted samples. This 
suggests the probability of its presence in the juice as being prejudicial, if not altogether 
alarming, from the point of view of public health. Besides, the more significant obser- 
vation that it can live for six full days in the raw juice (despite its own normal flora) 
suggests its adaptility, which if really is the case under the field conditions is a potential 
source of danger' to human health. 

S, paradysenteriae (Plexner).— 'Phis organism behaves in the filtered samples more 
or less the same way as the pn^vious species except for sonic morphological variations. 
Actually, tliis species appears to be less tolerant. Tliis is more particularly evidenced 
from the steam-sterilized samphs in which this bacterium lives rather indifferently 
even during the first 24 hrs of growth. In the undiluted sample only a few degenerated 
cells live till the next day, and these too give rough colonies agglutinable only partially. 
In the raw samples, on the contrary, the organism lives for about six days suggesting 
again the siiarp difference heat can bring about in the quality and suitability of natural 
foods for the growth of pathogenic organisms. One more interesting feature is that in 
the undiluted and the 50% diluted samples the J'lexner strain has to struggle for exis- 
tence (amidst the normal flora) in addition to the handicap occasioned by the near- 
unsuitability of the juice. I'liis goes to indicate that from the P^lcxner infection stand- 
point the sugar-cane juice is pretty ‘’safe'* as a drink. 

E, coli cotmnunis . — The results obtained with this organism in the two filter-sterilized 
samples of the juice indicate that this species follows closely the S, schottrnuelleri with 
regards to its viability , motility and growth in the subcultures. In morphology, how- 
ever, E, coli exhibited all the variations it can undergo by assuming short, long cocco- 
bacillary, vacuolated, elongated and other distorted shapes : even a sort of capsulatcd 
form was exhibited occasionally. But all these forms are readily convertible into the 
normal form by suitable subculturing techniques. Altogether it can live for 4 days 
(tested for that period only) and it can and does multiply in the juice at least during the 
first 36 hours. 

In the steam-sterilized samples E, coli behaves much the same way as in the filter- 
sterilized samples ; only, the growth is poorer and except in the highest two dilutions 
there is no evidence of grow th after 3 days. From the morphological, cultural and 
antigenic characters stand-pont, this organism shows a remarkable property of adapti- 
bility in so far as the latter two characters remains unaltered in the raw samples, which 
indeed constitute the more important ones from the field stand-point of view. Mor- 
phologically speaking also this bacterium retains its normal shaj^ for a longer«time in 
the raw samples than in the corresponding sterile samples ; besides the concentration 
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of the sugar in the juice has no perceptible influence on the species. All these observa- 
tions, together, with the fact that this organism can multiply and live at least for four 
full days in all the dilutions of the juice lead us to only one conclusion, viz. that E. colt 
can and does remain potent in the cane juice and as such its presence in large numbers 
in it must be regarded, as we do in water analysis, as an index of faecal pollution. 

V. choUrae . — In contrast to the other bacteria studied so far, this intestinal pathagen 
has a short viability period in this medium. This is surprizing in one way in so far as 
saccharose, the chief carbohydrate constituent of the juice, is a fermentable sugar for 
this species, and provides the energy source ; but from the at id accumulation standpoint 
this is a handicap. Actually, even in the filter-sterilized samples this bacterium can 
live only for 6 hours. I’he growth phase of the organism in the juice is immediately 
followed by the death phase. Active motility is lost within the first hour, and two hours 
sojourn in the substrate renders the cells immotile altogether. Within six hours the 
juice gets sterile again, but throughout the life span the cells retain their Gram character; 
yet they lose their agglutinability with specific antiseia. 

The steam-sterilized samples are even more unfavourable. There is no growth 
phase at all and the vibrios can live for only about three hours in the highest diluted 
sample (1 :32). In the next dilution viz. l«Ih it can live for only hours ; in 1:8 
dilution for 1 J hours, a little less than 1^ hours in 1 :4 and for only half an hour in the 
1:2 and 100% solutions. This substantiates the influence of dilution on the viability 
and growth of these bacteria in the juice. In short steam-sterili/ed samples of the juice 
are very unfavourable to the growth and viability of the Cholera vibrio. 

In the raw samples too the picture is much the same except that in the higher 
dilutions the maximum survival period is extt'ndcd by two hours and in the 60% and the 
100% samples the same is increased by only an hour. Otherwise in all other features 
the reaction is much the same. This clearly shows that this article of drink is “safe** 
from the point of cholera infection. 


DISCUSSION 

The foregoing experiments reveal that the dilu.it n fat K r in the juice 
is a major one from the point of view of the multij licaticn i i:d tin n i.xi- 
mal survival period of the intestinal pathogenic bacteria } ut to the test 
under the conditions existing in this lahorattay. Undoubttdly the 
ditferent species show their individual differc m es and it is very rcasc nable 
to assume that wide differences would also be shown by dilfercnt strains 
of the same species. Since the dilution fact( r is intn.duced under the 
field conditions by the cane juice vendors in more than one way, and since 
there is every possibility of adapted strains in existe nce in nature, there 
is every probability of the sugar-cane juice .serving as an impc/rtant 
channel for the distribution of these intestinal bacteria. As has been 
shown before, the chances of the Cholera vibrios getting disseminated 
through this source is very remote for the simple reason that the vibrios 
fail to multiply in even the highest diluted samples, and in the more 
concentrated samples the viability pcri(.d is so short that there is no 
possibility of the organism ever threatening an infection through this 
source. In the case of the Typhoid organism, on the other hand, 
there is every reason to believe that this species may get distributed 
through this medium in as much as the organism multiplies in the juice 
and has a comparatively long viability period. Besides, the finding that 
this organism retains its motility and other important characteristics in 
the raw samples especially suggests that it is a very adaptible species and 
as such may be concerned in the causation of specific infections under 
certain conditions. It is pertinent to mention in this connecticn that 
thus far three cases of infection (one of typhoid and two of food-pc isoning) 
have tieen brought to our attention and all these three cases had their 
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suspected origin to this drink. This leads us to discuss the chances of the 
organisms of the f >od-poisoning group setting up the infectious process 
through this source. Studies in connectiem with the S', scholtmuelleri in 
particular are convincing enough to suggest the extreme possibility of the 
food-poisoning group 0])erating tlirt>ugh this mcclium. Mtm^over, .the 
recent work coiu luded in this Iaborat</ry ( I O lf^) in connection with water 
melon and f.)od-})oisoning has yielded convincing results to arrive at the 
conclusion th.-it S. sch/ttmiielleri is jjrobably more concvvnvd in this infec- 
tilm than the representative .S', enteritidis species. From the pednt of 
view of bacillary dysentery this drink appears to be relatively a “safe” one. 


Summary 

The possibility of the sugar-cane juice .serving as a .suitable medium 
for the growth and rlistiibution of some ol the int( stinal ])athogenic bac- 
teria was put to the t< st ))>• taking IC. typhosa, S. paratyphi, S. scholtmuelleri, S. 
enteritidis, S. dysenleriae (.>liiga), *V. paraaysenkriae (Flcxiieij, V. cholerae iind 
li. coli communis as the test sjjecies. 1 1 was revealed that whereas the 
first seven bacteria multiply in the juice and survive for fairly long 
periods of time, the Cholera vibrios disaj)pear from the juice within 
one halfto six hours after inoculation. It is pointed out that this drink 
may be a potential datiger from the public lu'alth standjioint in as much 
as the typhoid xiud the food-])oi.soning grou]) ol bacteria not only multi- 
ply but remain viable, and, antigenically and otherwise complete in it 
for considerable length of time. 
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STUDIES ON THE INFLUENCE OF SOME 
BACTERIAL CULTURES IN THE NITROGEN 
STATUS OF SOIL 

3. The Influence of Pseudomonas aruginosa in the Nitrogen 

Status of Soil 


By J. V. Bjiai’ and G. Palacios 
[Microbiology Department, St. Xavier’s College, Bombay") 


¥N this paper we are dcalinc; with yet another type of diromogenic 
^bacterium, which not only is a common soil inhabitant but which 
we have observed to be a fairly common laboratory contaminant. 
Mireoverthis species in the soil under investigation was particularly in 
abundance. Before we proceed to stuay its influence in the nitregen 
status of soil it is necessary, however, to point out here the main physiolo- 
gical activities of this bacterium. Ps. aeruginosa, is undoubtedly, one 
of the most powerful bacteria : it can liquefy gelatine, produce soluble 
organic pigments in large quantities, reduce nitrates even to elemental 
state (Maassen, 1901) and is at the same time one of the “most active 
denitrifying organism” (1901). It is known for its fixation of nitrogen 
in small quantities and is well known for its other active biochemical 
characteristics. It is natural therefore that the results obtained with this 
organism are strikingly different from those given by the bacteria reported 
previously in this Journal (1948). 

After the preparation of the 36 experimental samples of the soil as 
.detailed out in the previous paper [loc. cit.), 18 of the samples constitu- 
ting the “inoculated” series were each inoculated with 0*1 cc. of young 
Ps. aeruginosa culture-suspension, numbering approximately 648,000,000 
cells per cc. . The flasks w'ere then exposed to the different light-weather 
•ednjditipnsfor -30 days and at the end of it examined chemically for the 
, nitrogen status and microbiologically for the viability of the bacteria 
•inoculated.-. The results obtained are reported below. 
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1. DIRECT SUNLIGHT 

Losses in Nitrogen contents expressed in p. p. m. of the soil : The -|-vc 
sign before the figures indicates a gain in Nitrogen 


Moisture condition 
of the soil 

Inoculated set 

Sterile set 

Total N. 

.Soluble N. 

Total N. 

Soluble N, 

Dry 

44*24 

1-81*60 

105*40 

30*34 

Scmi-saturatcd 

88*20 

+21*60 

64*12 

10*40 

Water logged 

88-20 

-4 65 • 80 

53*78 

38*00 


Conclusion. -A^i in the case of .S', marcescens (see Bhat, 1948), there is 
in this case in the dry samples smaller losses indicated as a result of the 
bacterial action in spite ol" the fact that the h/ss recorded in the sterile 
scri(;s (due to chemical actif»n) is cornpartively high. Ps. aeruginosa, 
how(‘ver, appears to be more active tlnin the former organism and brings 
about a greater loss of soluble nitrogen as may be judged from the above 
results : simultaneously, a clear gain is observable in the soluble nitre gen. 
Yet,thisgain, beinggreaterthantheh^ssthathasoccurredin the insoluble 
nitrog<;n from tht‘ corresjxinding .samples, cannot be explained on the 
basis of its being foruK'd from the insoluble nitrogen alone ; obviously, 
the process of nitrogen fixation comes into operatic.n in this instance also. 
The overall results indicate the desirability of this bacterium in the soil 
from its nitrogen status standpoint. It must be added in this connection 
that this bacterium could live in the soil (even in dry samples expo.scd 
under the sun) for a month under all experimental conditions. 

The results of the semi-saturated samples further emphasise one of 
the conclusions drawn before, oiz-, that this organism is definitely more 
potent in its action than S. marcescens’, fur, despite the retentive action of 
moisture on the soluble nitrogen, a greater loss has t<iken place in the total 
nitrogen of the inoculated samples and this loss is not commensurate 
with the gain observable in the soluble nitrogen. In other words, whereas 
in the previous instances the activities of the bacteria have resulted 
in the gain, of soluble nitrogen which is co-relative with the loss in the 
insoluble form, in this case the gain in the soluble nitrogen is not at all 
appreciable as compared to the heavy losses in the ihsoluble'nitrcgen. 
To express it on a quantitative basis, the soil has lost 24*08 p. p. m. 
(88*20-64*12) of the total nitrogen to a detectable gain of 21*60 parts 
of the soluble nitrogen : This Itjss, it is evident, is greater than that can 
be accounted for as due to the chemical action alone. The difference 
in these figures therefore explains to some extent the nitrogen metabolism 
in the soil, including a pointer to the rough measure of nitrogen utilized 
by the cells for their cell-synthesis. 

GPnsidering.the water logged. nature of the soil and the pigment 

producing character and the denitrifying function of jhis organism, we 
should expect iii this case a relatively gfeater'Ioss in the total nitrogen ; 
but actually, we see that the loss in nitrogen is of the same magn^tudeas 
in the semi-saturated samples, and contrary to expectation, th^ is^a 
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greater gain recorded in the soluble nitrogen. This evidently is due to 
to the nitrogen fixation activity of the bacterium under study. It should 
be noted that a greater 1< ss due to the chemical acti(*n in the soluble 
nitrogen has occurred in tliis instance as compared to the semi-saturated, 
and the plausible explanation for this anamoly has been forwarded pre- 
viously. 

2. DIFFUSED LIGHT 


Losses in Nitrogen contents expressed in p- p- ni. of the soil : The +ve 
sign before the figures indicates a gain in Nitrogen 


Moisture condition 
of the soil 

Inoculated set ' 

Sterile set 

'I’otal N. 

Soluble N. 1 

Total N. 

Soluble N. 

Dry 

Semi-saturated 
VVater loggeil 

283 -60 
134 -GO 
107-96 

+ 41 -00 1 

•121 -60 
-!-87'64 

87-04 

44-24 

129-40 

60-68 

24-26 

24-26 


Conclusion. — -I’he conclusions drawn before in connection with the 
dry samples kept under direct light hold good in this ca.se aLso. The 
gain observed in the soluble nitrogen as a result of the bacterial action is 
not at all apprecia.bU' as compared to the loss that has occurred in the 
total nitrogen. This further amplifies the powerful action oj Ps. aeruginosa 
on the insoluble nitrogen. The inference that may be drawn from the 
semi-saturated samples also goes to .show that frf)m the soil nitrogen 
standpoint this bacterium can deplete apj)reciablc ciuantities of insoluble 
nitrogen. Another point which becomes obvious from these results is 
again the retentive action of moisture' on the nitrogen status. So far 
as the water logged samples are concerned, the presence of this organism 
in soil appears to be actually beneficial to the soil ; for not only there is 
a smaller loss indicated in the total nit ogen of the inoculated samples 
(as compared to the sterile) but there is also an appreciable increase in 
the soluble nitrogen and which can be attributed to the nitrogen fixation 
process. It should be remembered in this connection that although 
oxygen is necessary for chromogenesis, the relation of this organism to air 
is such that it can well be a facultatively anaerobic type. 

3. DARKNESS 


Losses in Nitrogen contents expressed in p. /». nt. of the soil : The -f ve 
sign before the figures indicates a gain in Nitrogen 


Moisture condition i 
of the soil 

Inoculated set 

1 

Sterile set 

1 Total N. 

Soluble N. 

Total N. 

Soluble N. 

Dry 

Serai-saturated 

Water logged ' 

’ 1 

i 88-20 
206 - 82 

' 185-72 

1 

+ 108-60 
+ 65-80 
4-87 • 64 

50-66 

186-56 

106-00 

18-88 

56-28 

24-26 
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Conclusion . — The above results bring out two points in prominence, 
viZ; (1) the nitrogen fixation activity of die organism, and (2) the deple- 
tary activity of this culture in the soil nitrogen. The former is made clear 
in every case wherein the amount of the soluble nitrogen formed, as 
compared to the losses indicated in the corresponding sterile set, is more 
than that can be; accounted for on the basis of the formation of the soluble 
nitrogen from the insoluble alone. U’o illustrate this point, let us take 
the dry samples: we observe a foss of 27*54 (88*20^ — 50*66) p. p. m. in 
the total nitrogen against a gain of 127*48 (108’ 60+18* 88) p. p. m. in 
the soluble nitrogen tiuc to the bacterial activities. Nc^w the gain recorded 
in the soluble is much more than the loss that has occurred in the total 
nitrogen and has to be therefore accounterd for. To what other activity 
can this be attributed to than the niti ogen fixation ? 

So far as the latter point is concerned it is clear, from the above 
results, that even though there is a distant gain in the soil nitrogen in all 
the three differently treated samples as a result of the bacterial activity, 
it cannot be denied that there is, in all those three cases, appreciable loss 
indicated in the corresponding samples fi^r the total nitrogen. It may 
be pointed out in this connccium that this loss is much more pronounced 
in the wet samples than in the dry and is presumably due to the denitri- 
fying activities of the organism. On the whole, it may be concluded 
that the presence o[Ps. aeruginosa in soil under darkness is beneficial to 
soil inasmuch as the insoluble nitrogen is being rapidly converted into 
the soluble form ; this is particularly emphasised for soil in a dry state. 


SUMMARY 

1. From the point of view of soil nitrogen, direct light is less 
harmful to soil inoculated with Ps. aeruginosa than the diffused light 
condition or complete darkness. 

2. Moisture to the extent of semi-saturation brings about greater 
loss in soil nitrogen when Ps. aeruginosa is present as the only species in soil. 

3. In all the samples an increase in the soluble nitrogen contents is 
indicated ; but this in no way is co-related with the decrease in the 
total nitrogen. 

4:. Ps. aeruginosa does exhibit nitrogen fixing capacity in soil under 
most of the conditions studied. 
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Professor F. O. BOWER 

O N April 11, 1948, Professor Frederick Orpen Bower, a distinguished 
jigure in English Botanists since the Victiirian days died at an 
age of 93. Born at Ripon (Yorksliire) on 4th November, 1865, 
Prof. Bower came from a distinguished family, his mother being the 
daughter of a Rear-Admiral, which perhaps may account for the high 
aristocratic look and bearing he always had. He was educated at 
Repton School and was fond of Natural History, collecting nests (if birds 
and plants. In 1874, he went to Cambridge to study at the Trinity 
College and took his tripos with first class honours in Botany.* 

The teaching of Botany in English Universities then consisted largely 
in giving elaborate instruction in Plant Mor].hol(.gy and I'axonomy 
under tho influence of great systematists of those days such as Babingtcn, 
Thistleton-Dyer, Daniel Olh’er, Hooker, Bennet, etc. Two main 
features of English Botany then were ii zeal for the exploration and ex- 
ploitation of plants for the n(;eds of the empire and the idea of descent 
through variations emanating from the epoch-making work of Sir 
Charles Darwin, “ J7ie Origin of Species'^ published in 1869. 

Such was not, however, the case in Europe. The French botanists 
under the influence of Bornel and Thuret were busy uiu'avelling the secrets 
of the life histories of marine algae and were also* building a school of 
Pala;obotany under the leadership of Renault kiw-wn for his work on 
Sphenophyllum and Butryopteridineae at Paris. I’he German school 
was far ahead of these busy developing elaborate laboratory technique, 
working out life histories, describing the detailed anatomical structure 
of living and fossil plants, unveiling the cell j-henomtna, thus gradually 
building a powerful school of experimental B(.tany or what came to be 
called “Physiological Botany” later. This was mainly due to the efferts 
of Hofmeister who had died recently then in 1877, von Mohl, Sachs, De 
Bary, Radlkofer, Strassburger, and others. To quote Bower’s own 
words (1925, p. 131), in those days “Cambridge was liddling with details 
while Leipzig and Heidelberg were burning with a new synthetic flame.” 
Bower nt)t being satisfied with the terse and prosaic teaching of Be tany in 
England, even as an undergraduate lad went to Germany in 1877 with 
S. H. Vines, who was his senior at Cambridge, to learn first hand the 
methods of experimental work developed in the German Universities. 
Here he had the rare opportunity of w'orking under Sachs at V\ ihzburg 
and then under De Bary at Stress buig. Sachs was a teacher of great 
repute. He was known for his eloquent lectures, picturesque illustrations 
drawn off-hand in the class with the skill of a trained artist, he himself 
being the son of a wood -cut artist,for his great mastery over expression and 
lucidity of style and for his skill in handling the physiological apparatus. 
He was friendly to Vines, Scott, Bower and others who went to study 
under him, and here they met Goebel, Zacharias, Klebs, Schimper, 
Bttsgen, Farlow, Zimmermann and others, ciircct or indirect descenaants 
of rf./fraeister’s bchool. They all imbibed enthusiasm for research and 
practical work in the laboratory from Sachs. Bower worked under 
Sachs ’n 1877 and under De Bary in 1879-80. De Bary well-known for 
his masterly treatise on the comparative anatomy of the phanerogams 
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and ferns was not as good a lecturer as Sachs ; but his lectures were very 
substantial and well illustrated with carefully chosen material. Naturally 
all these men made a ])rof()un(l impr<-ssion on young Bower who tried 
to absorb much of the developmenfa.1 and comparative anatomical 
methods advanced by the fJerma.n vv< rkeJS such as Radlkt ff r and his 
sell K)1 and French workers such as hindlichcr, l)e Clandolle and Martius 
who had successfully used them to solve some prf)blems in plant morpho- 
logy and taxonomy. 

De Bary was also a great believer in developmental studies. “Key 
to plant form lies in its dcveh.pment/' he used to .say. Sachs was very 
particular about dra.vvings. “A drawing c(.nvcys a view,” he used 
to .say and would insist on det;iiled ligures ca.refiilly drawn. He would 
cryjnically say, as Scott (l'.)2o, p. 10; has put it in his reminiscences 
of the (ierrnan Universities, “'A'as in; ii nicht (lezeichtnet h; t, hat man 
uicht gc.schen.” One can easily iuu'gine with what impressions Vines, 
Scott and Bower must have returned to Enghind from the German 
Universities, where, ;is Scott {be. cit., j). J8) ;ind \dnes (1925, p. 3) 
have rightly pointed ot i. routini* teiiching was altogether secondary to 
research, and every student was given a fair ch:mce to be a potential 
investigator. Honiiiuiuce of rcseiirch over mere booki.sh learning was 
till' core of (ierrmin tr;idition and I suppi..se it is still. so t(.-<lay. 

'I'his direct conUict with the makers of the German Botany created 
a new outlook in Bower and i thers; and whim they came back, he started 
his career as an ;issistant to Daniel Olivier at the University College, 
L indon, and later lecturi'd undtu’ 'I’liomas Huxh'y, the famous jtrotagonist 
of lXirwini;ui doctriiM' ofch'.scent. With the hidp of Huxley, who was 
also a very good tcou her, Bower .Scott;ind Vines were able to change the 
outlook of li tglish bot;iuists by introducing intensive jtractical training, 
making the subject mire interesting and real. It w;i.s dining these 
early d;tys that B iwer worked for long Hours in the Jordell Laboratory 
;it Kew and prepared ekdiorate notes for his studies on the jihylogeny 
of ferns and the spore producing jiarts of the Pteridophyta. In, 1885, 
he took up the chair of Botany at the University of .(»lasg(<w and with 
the exception of six months spent in Ceylon in 1885-1886, continued to 
occupy it till he retired from it in 1925 as the Regius Emeritus Professor 
of B.itany. All tho.se who have he;ird him .say th;it he was an inspir- 
ing teacher creating a good deal of entliusiasm for research in ycung 
inquisitive minds. 'I'he whoh* .school of Cryptogainic botanist* in En- 
gland led by doyen amongst them, Professor W. H. Lang of Manchester, 
owes allegiance to Professor Bower for his teaching. 

Professor Bowm hated early specialization and loji-sided training. 
All his works are full of facts drawn from all sources and groups of plants 
and speak volumes for the width of vision and comprehensive outlook 
he had. In fact few botiinists could present the subject so well and with 
such z.;al, cogency of thought and clarity of exposition as Bower does. 
My teacher, the late Profess(/r D. L. Dixit of Poona (alas ! wEo is no 
longer in our midst : he died at Poona on 3rd July hist, 1948), always 
used to remark to us : “Professor Bower never merely writes : he presents 
his view-point with a force, and pleads for his ideas with the skill and 
zeal of a trained barrister.” Those of us who are conversant with the 
details of the controversy over the morphological nature of the Ophio- 
glossaccous spike between Bower (19t)8, 1911) and Chrysler (-1910, 1911) 
will readily agree wdth the remark of PrcTcsscr Dixit given above.. And 
yet as Chrysler (1911, p. 152) himself has said. Bower had that candour 
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characteristic of a true scientist with which he readily assimilated new 
facts and changed his opinions in their light. His ‘‘Sixly Tears of Teach- 
ing of Botany'^ ( 1938) and other narratives are full ol' interest to all students 
of History of B >tanv. His classieal w< rks, “ T/zr Origin of a Land Flora'^ 
(1908), “TAe Ferns'' (1923-1928),^ ^'The Plants and Man" (1930), ‘'The 
Size and P'orni in Plants" (1930), “’The Primitire JmiiH P lants" (1935) evince 
a great mastery over a very wide r;.nge offa.cts and data, and above a.ll 
the philosophical approach he had imi)ihed fioni the He rman masters. 

Prof. B iwer was a man of very high st;'.ndards of attainment as all 
his works testify. He did not allow medioeres to conn' near him, being 
a man of strong likes and dislikes. Besides Botain’, he wa.s interesti tl in 
music which he liked next to science, and in mountaineering. He wendd 
work very hard for all his undert.’kings and woidd see to the last detail 
himself : and he would e.xpcet the sa.me amount of carefulness and 
caution from others. It appears he ma.intained this habit till the last. 
Jle himself brought up-t<;-date his niagnum opus, “ The Botany of a Living 
Plant" by adding new chapters to the -1th editif.n and even lo(;king 
through some of th(' proofs when he was 92. Only hist year in a letter 
written to me in his usual clear hand in reply to one of mine, he readily 
gave me some hints for my work on Ophioglossum a.nd in his very ehiiracter- 
istic manner he added : 

“You must not expect much help from me, I am ovi-r Ul years ohl ; retired for over 
25 years. You must depend on your own self work, as I did wlien young like you.” 

His numerous papers provide ample food for further wtnk. Like 
Sachs, he exercised tremendous influence on contemjjorary Botany, 
though both of them changed their opinions on certa.in prt/blems .several 
times. For example, there was a time when Bower’s antithetic theta y of 
alternation of generations in plants was holtling ground lirmly f(,r over 
thirty years from 19U8 to li)38, when Holl<.>wa> 's (1938) remarkable 
paper on the embryo and prothalli oi' Psiloluin in which he found some 
tracheids iti the prothallus appeared in the Annals of Bo tarty (New Ser. 
Vol. 2, pp. 807-808, 1938) and gave a shock to the current opinion which 
now tends to be more favourable to the homologous theory. But that 
in no way minimises Bower’s influence (iii the cimtemjjorary thought. 
And this is what it ought to be so : for, in a, growing scienet; like Bota.ny 
aiming at solving tin; mystery of plant lil'e, we can never utter a final 
word in any problem. Such are the apparent simplicity and automati- 
city of protoplasm in jtlants and their reactions to environment through 
space and time. 

It is dif.icult to replace such a man. He withV’ines, Scott and Huxley 
revolutionised the outlook of English Bc.ta.ny 70 years ago by introducing 
systematic laboratcn y tra ining in the Universit)' curricula,, which was then 
largely a German legacy, but is now followed everywhere. With the 
exception of Professor Haberlandt, who is still living. Bower is one of the 
few botanists who saw the Darwinian and Hofmeisterian schools coming 
into existence, rising and flourishing before their own eyes. Bcdany 
has since then undergone markeci changes and now has a tendency to 
atomise like physical sciences in modern times. From mere flurnal dis- 
cussions of early taxonomists it became circumspective; and experimental 
at the hands of Hufmeister and Sachs respectively, and frc/in mere com- 
parative parallelisms leading to speculaticms on plant' j.hylogcny at the 
hands of the last century botanists, it has now become more comprehensive 
and dynamic in its outlook and methods. Consequently, the gap from 
Hofmeister (1877) to Bower (1948) is a large one : much larger than 
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the time gap of intervening years would indicate. Professor Bower 
was fully alive to all these changes as could be judged from his recent 
article, “The M )rph )logical Kaleidoscope” in the Iyengar Commemoration 
Volume of the Jubilee session of the Indian Botanical Society, 1946. In 
the concluding paragraph of this article he writes : 

•‘Within the last century of the morphological guesses and preconceptions, such as 
those of (roethe, should have passed away. Even cold formal comparison of 
plants, living or fossil is worn out. '1 he attack should now be along lines of con- 
s.’culive reasoning, based on a knowledg<' <d the processes of growth and function. 
This should be carried out inductively from simpli-r types upwards : and aided 
or checked as the case may be l)y palaeontological fact. Unfortunately neither 
the demise of an age of guesses, nor the bii th of an age of inductive method 
upward, has been universally accepted as ruling the practice of progressive 
morphology.” - p. 10. 

All, what a change from the .static outlook of the Victorian age to one of 
iritoiuivc activity fop sol\ ing the futidamental jiroblems in plant morpho- 
logy, by unknown new roads full f>f promise for the younger branches of 
botanical scicnct^ such as Gytiilogy, Genetics, and lixjierimental Morpho- 
logy. riie task set out by Bower is not an easy one. The old ideas sit 
too tight on us and the new ones art; too amorphous to fit in readily 
within the frame-work ol’thc t:urr<;nt morphological thoughts. But one 
need not be de.spaired if one oidy knows how to be in the main stream 
of botanical research. Bower'.s death certainly does not mark the 
end of the llofmeisterian school : it ratlier dent/tes the advent of a new' 
progressive experimental morjdiology of the years to come. 

Professor Bower was a m(;mber of numerous learned bodies all over 
the world and received severa.l honours. He ha.d a kindly eye on Indian 
students and was as.sociated w'ith the Indian B<nanical Society which 
elected him one of the Honorary Members in 1933. ^is the Secretary 
of that body and as one who has derived greatest inspii'ation from Pro- 
fessor Bower’s writings, I take this opportunity to pay my homage to the 
memory of this great botanist of our tinu's. 

The photograjih reproduced her<; is from a photogra])h in Professor 
Birbal Salmi’s L dioratory at Lucknow and bears Professor Bower’s auto- 
graph with the year 1928. 1 am much indebted to Profcs.sor Sahni for 

this photogra]>h. 

f 
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PART I 


INIRODUCIION 

G eneral -Although the knowledge of the above 

grc/und parts of plants luis advanced considerably the study of 
roots of Indian j)lants remains at best a virgin field. Aj parently 
the great am(/unt of l;ibf)ur and time invc Ived in the exravatic n of these 
organs seems to be the principa.1 deteirent factor to such investigations. 

While a grea.t deal of progress has been made in Eun pe and America 
on the study of root habits of trees and shrubs ( 11, 34, 38, 75, 76), 
weeds (24, 63), alpine plants (28), d(^serl plants (20, 65), and recently 
the workofCannon (20), and ofWeaver (03,94, 95,96, 97), has attained 
classical value, in India reseiMch in this diieclion has c( mpclled rela- 
tively little attention and remains markedly deficient. In fact, so 
far as the WTiter is aware, Somasundaram (84) seems to be the only 
investigator to describe root habits. 

In regard to anotomy, Artschwager (4) has given us an excellent 
account of the ontogenetic anatomy of the Beet root. Licrmann (51) 
has produced a treatise on the comparative anatomy of the roots of seme 
pharmaceutically important Umbelliferae. Schn der (78) has investi- 
gated the roots of meadow and pastureland plants from a comparative 
anatomical viewpoint. But apart from these and a slight summary by 
Solereder (83) devoted to the root at the close of his Systematic Anatc my 
of the Dictoyledons and Arber’s (3) contribution to the study of sc me 
Monocotyledons, not to mention scattered references to roots in the 
general botanical literarturc (7, 27, 31, 32, 36, 42, 43, 48, 83, 85) and 
a few papers on tubers (8, 18, 30, 41) apparently little work on roots 
from an anatomical standpoint has been undertaken outside India. 

In India, studies in root anatomy have also been scanty. Even 
Sab;iis (73) in his otherwise exhaustive treatise on the anatc my of the 
plants of the Indian Desert has for obvious reasons omitted the root. 
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With lh<' cxatptioii of souu; inform:'.lioi' in recent papers by Singh 
(79), B.inerji (0), Cihauduri and Akhtar (’23), Majumdar, (ni), J(^shi, 
(45), Parija and Misra. (0‘2), literature in this regard is far from satis- 
fact<ny. 


'Flic invest ig.iliwns herein reporU d attempt to contribute to the 
study of the root haltits and a.n.,toniy oi' Indian plants in the hope that 
such d,u.' ina.y ser\'e fm a bettei undet .standing (<f plant ecolcgy. The 
results of this re.search ar«' ba.sed on the study of 35 species representing 
various genera and families found in the vicinity of Bombay and in the 
Salseile Island an are.i, \v'hi< h has a, vegetation that ranges from grass- 
land to ty])iea! deeiduons foi-est. 

Arrntmi'nipul and ATrlhod.- FIk' anatomy of the root of each species 
under siutly is (IcmIi with s-pa.rately and is entirely the contribution 
of the present writers. While other features have been reported, 
s])<‘eia.l stress has been i, id on tissues which have an a.dajttive significance. 
I’lie anatomical description of e;.(h j)la.nt is j)re<((led by a n(<te on the 
general chara.eterisi i( s ol' the j)lanl, including the root habit, gathered 
p.irtlv from personal ohseiA;'. tion and jja.rtly from the Floras and other 
allied data (12, 13, 25, (!l, 8(5, 88). 

.An a,ttemj)t is made to tonf rm the various root habits to the life 
forms recognised by R.iunkia.tT (57) and others (17), and thus to prestui 
an evolutionary series b.ised on a.na.tomy grading from the primitive 
Phanero])hyli<‘ tyjtes to the e.xtremt ly a.dvanced CIryptt phytes. Accord- 
ingly th(! present writers [)ro])os<' the following classification of life 
forms : — • 

Scheme of Life Forms 


I. PllANEROPIIVI FS : 

A. Erect ; 

1. Without specialised underground storage organs : 

a) lix ergreen ; 

Phoenix sylvestris Roxb. 

Zizyphus Jujuba Lamk. 

Anacardium occidentale Linn. 

Mangifera indica J..inn. 

Buchanania Lanzan Spreng. 

Ixora alba Linn. 

Carissa carandas Linn. 

Lantana Camara Linn. 

Vitex Negundo Linn. 

b) Deciduous : 

Careya arborea Roxb. 

Vangueria spinosa Roxb. 

Bridelia retusa Spreng. 
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2. With specialised underground storage organs : 

a) Evergreen : 

Leea Sambucina Willd. 

Datura fastuosa Linn. 

b) Deciduous : 

Qossampinus malabarica Merr. 

Lannea grandis Engl. 

B. Scandent : 

1. Without specialised undcrgiound storage organs 

a) Evergreen : 

Clematis Qouriana Roxb. 

Rivea ornata Choisy 

b) Deciduous : 

Smilax macrophylla Roxb. 

2. With specialised underground storage organs : 

a) Evergreen ; 

Vitis repanda Wight and Am. 

Vitis trifolia Linn. 

b) Deciduous : 

Pueraria tuberosa DC. 


C. Succulent : 


Plumeria acutifolia Poir. 

Euphorbia neriifolia Linn. 

Pedilanthus tithymaloides Poit. 

Jatropha Curcas Linn. 

II. HEMIGRYPTOPHYTES : 

• - A. Erect : 

1. With specialised underground storage organs : 
Leea crispa Linn. 

B. Scandent : 

1. With -specialised underground storage orgatis : 

Vitis latifiUia Roxb. 

Holostemma Rh^anum Spreng. 
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A. VVith perennial undergiound root tubers : 

Leea macrophylia Ruxb. 

B. With tubers lasting one unfavourable season : 

Curcuma pseudomontana Grab. 

Curcuma zedoaria Rost . 

Habcnaria commclinifolia Wall. 

In this scheme as no representatives of CHAMAEPHYTES and 
'rilERGPHY I'ES have been studied these groups arc not shown. The 
scheme as it stands indicates the possibilities of elaboration of Raun- 
kiaer’s system of life forms. 

In tht' body of the work, therefore, the appropriate plants are treat- 
ed in the order in wliich they fall in the scheme outlined above. The 
descriptions are illustrated by diagrams, phottsgraphs, photomicro- 
graphs and eamer;' lucida drawings. Whenwer practicj'.ble, the in- 
terpretations of the various structures observed and described, as well as 
the conclusions doawn therefrom, are embodied in the descriptions 
of the individual plants. In the conclusion an attempt is made to 
co-ordinate the information and summarise the results. 

N.B. — Habit drawings of most trees have been taken from very 
young plants. 


DESCRIPTION 
Phoenix sylvestris Roxb. 

I. General Remarks and External Features . — ^The Wild Date Palm 
of India is a very handsome tiee about 10-1 2m. high. Its trunk is 
rough with tlie persisent bases of leaf stalks and is surmounted by a 
hemispherical crown which is very large and thick (12). The tree 
is tolerably common throughout India, wild or more often cultivated. 
In the Bombay Presidency, it is common on moist ground throughout 
the dry districts usually along banks and in beds of streams and water- 
courses (26, 86). 

After germination, the primary root soon perishes and is replaced 
by adventitious roots arising from the base of the stem. The stem of 
the young plant is at first very slight and it is some years before it appears 
above ground. As growth proceeds, tlxe growing point becomes larger 
and more vigorous so that the stem assumes the form of an inverted 
cone which is kept in position by numerous adventitious roots (Photo I ; 
PI. A : Fig. 1 d). Later, the continuous enlargement ceases and the 
uppeT portion, of the. stem remains c.ylindricaL Jn older plants the 
base of the trunk below the cylindricaT part' show's an increase in girth 
causing a gradual tapering upwards. This phenomenon has been ex- 
plained by De Bary (7) as being due to. increase in volume of the 



TTHE ROOT HABITS AND ANATOMV OF INDIAN PLANTS 


43 


existing tissue elements. This may, to some extent be true, but to 
the present writers it appears that the increase in diameter in Phoenix 
jylvestris is due also to the pressure exerted by the large number of vigo- 
rously growing, obliquely directed adventitious roots w'hich, in forcing 
their way out, cause a bulging of the stem-base (PI. A : Fig. 1 b). An 
examination of an old trunk revealed a great mass of pent-up vige^rous 
roots which had not been able to force their way out and had added 
to the girth of the base of the stem in this region. In still older parts, 
increased production of adventitious roots in the basal portion of the 
trunk causes the rind ultimately to burst open from below upwards 
exposing the stout adventitious roots which grow dc,wn obliquely. 
Those nearest the soil penetrate it ; others higher up stand out obliquely 
from the trunk downwards (PI. A : Fig. 1 c). The stout roots give 
off thin, wliitish tough, elastic laterals which are variously disposed 
(PI. A : Fig. 2). Mc.st of them are negatively geotropic and upwardly 
growing (a). There are also thinner branch roots fre m the upper sur- 
fece of these roots with no special direction of growth {b). Thus there 
are three types of roots in Phoenix sylvestris as reported by Bloch (14) 
for Phoenix reclinata Jacq. 

In India, where there is a definite periodicity in the seasons and 
a dry season of longer duration alternates with a relatively short wet 
.season the general appearance of the subaerial root system varies with 
tlie season- In the monsoons every year there is a fresh gre-wth of young 
soft roots added to the base of the trunk and it is evident that these roots 
function actively. VVhether they play any special part in aeration, 
it is difficult to say. Doubt has recently been cast as to the aerating 
function of these roots by Bloch (14). As a matter of fact, the structures, 
especially ol tlie aerial parts ol the roots, seem to contradict this view, 
but there still remains the possibility that these roots are a relic of the 
times, when, under different conditic ns of life, they may have performed 
the function of aeration. T here is no doubt, however, that the fresh 
growth or roots in the rains takes place in response to the conditions 
of humidity obti.ining in the sc^il at this season. The whole mass of 
roots investing the trunk at its base is greatly predominated by the 
upwardly growing aerotropic roots which are clc sely wefted together 
so as to form nests capable of holding mo ist debris washed down by 
the rains, a circumstance which suggests that absorption is a possible 
role of these roots. In the dry season the roots become indurated 
but their hard remains persist, adding each year to the girth at the 
base of the stem, thus contributing to the mechanical requirements of 
the trunk which in this part is subjected to flexion due to the swaying 
of the crown. Altogether, the rocn system forms a dense interweaving 
mass closely attached to the base of the trunk in such a way as to fortify 
and buttress it (Photo II). The underground root system is also con- 
siderable and extensively branched and together with the suba.erial 
roots affords efficient anchorage, capable of withstanding tensile strains. 
Conspicuous root caps are present on all roots. Root hairs may occur 
in the underground parts. 

II. Internal Structure , — (Photos III — VIII; Figs. 3-29). The ana- 
tomical study of Palm roots has engaged the attention of Von Mchl 
(59) Karsten (47) and Drabble (29). Special work on Palm roots 
has been done by Cormark (26) who has reported polystely in the 
aerial' roots of certain species. 
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A transverse section of the adventitious roots of the seedling of 
Phoenix sylveslris Roxb. (Photo III ; Figs. 8-12) has a circular outline. 
The outermest layer is made up of large cells with the outer walls dome- 
shaped, thickened and slightly lignified and the inner and radial walls 
unthickened. Beneath it is a hypoderma of about three layers of thin- 
walled polygonal cells with slightly lignified walls, follow’ed by a zone 
of three or four layers of thickwalled polygonal cells, pronouncedly 
lignified and holding yellowish peg-like formations projecting into their 
lumina. These structures, according to Kuster (50) in his study on 
Phoenix reclinata resemble the membrane thickening associated with 
degeneration. The rest of the cortex is divisible into two parts, viz. 
an outer, more compact region C)f four-five layers of thinwallcd, un- 
lignilied parenchyma with few inttrstitit l spaces and an inner one 
consisting of thinwalled parenchyma with cells showing a tendency 
to radial elongation and traversed by radially arranged lacunae, formed 
partly by the separation of radially arranged rows of cells and partly 
by the collapse c>f some of these cells. Large, isolated cells- — excretion 
cells, according to Richter (68) — holding acicular raphides of calcium 
oxalate associated with yellowish brown contents occur in the outer 
cortex. Small fibrous sclerenchymatous bundles — fibrous bundles 
according to De Bary (7) — are sparsely distributed in the inner portion 
of the cortex. The endodermis is composed of compact cells with 
thickened radial and, inner tangential walls designated as Russow’s 
*‘C” type by Haberlandt (36). The pericycle is one-layed and thin- 
walled. The stele is mostly Ti-arch, with the xylem and phloem 
masses radially disposed and separated by conjunctive tissue composed 
of sclerosed libres holding brownish contents. Each xylem group 
consists of 3-4 tracheids arranged in a radial plate and terminating in 
a relatively large metaxylem. The protoxylems of neighbouring xylem 
groups occasionally bifurcate, with a single common metaxylem. The 
phloem groups arc le.ss conspicuously developed. The centre of the 
stele is occupied by a parenchymatous pith with intercellular spaces 
blocked with black contents. 

A transverse section of the aerial portion of the vigorous adventitious 
root (Photo IV ; I’igs. 4, 13-15) shows the following structural features ; — 
A few small root hairs in the form of stumpy protuberances with thin 
walls arc found on the younger portions of the roots. Similar protuber- 
ances, according to Milne (58), have been observed in Phoenix dacty- 
lifera Linn, growing in well-drained soil where the water level is 80 
ft. deep. There is a fairly broad band of lignified hypoderma of 5-6 
layers. The cortex is compact. It is made up of oval or rounded 
thinwalled, unlignified cells separated by small triangular interstitial 
spaces. Numerous fibrous bundles are scattered throughout the cortex 
and disposed somewhat concentrically. The endodermis is thinwalled 
and unlignified with its cells almost squarish or rectangular in trans- 
verse section. The stele is 38-40 arch, with the xylem elements consi- 
derably reduced in size. Each xylem strand consists of narrow pri- 
mitive elements towards the periphery with well lignified walls and 
larger internal vessels which show less complete develcpment and a 
tendency to become isolated together with a portion of its surrounding 
conjunctive tissue from the peripheral part by loose parenchyma of 
rounded or oval cells which causes the conjunctive tissue to be fissured 
along these lines. 
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In portions of the aeiial roots entering the soil (Photos V, VI ; 
Figs. 5, 16-21) which in India is liable to be periodically waterlogged, 
the follow'ing features are to be noticed. The hypodermal band is 
pronouncedly lignified. The cortex is lacunar with the cortical cells 
surrounding the hxunae forming a network supperted by “fibrous bund- 
les.” In the neighbourhood of the endodennis the cortex tends to become 
more dense, 'llie endc.dermis shews gi'eater thickening and intense 
lignification, oft(!n w'ith the lumina almost completely obliterated. The 
thickening k'.yci s (>f the endode rmis are trave rsed by numerous branelicd 
canals which ap]:car to communicate wdlh coirtspc nding pits in the 
neighbouring ccatical and adjacent pericyclic cells. 'Ihe stele is as 
much as Sy-nS-arch. The larger elements of the xylem arc often seen 
to lie traversed by multii:erforate plate s. Similar multijxrfc rale 
plates have l)C‘(;n reported to occur in the roots of Pa.lms by Von Mold, 
cited by I’angl (87) and in some Monocc^tyledonous and Dicotyledonous 
roots by Kundu (19). The isolation of the larger central vessels from 
the peripheral part of the xylem strands and from cme another is seen 
to be more complete in the unde i ground part than in the aerial por- 
tions. Each vessels with its accompanying conjunctive tissue forms 
a polygonal area bounded by loose parenchyma. 

'I’he thinner upwaiclly growing aerotropic roots (Fig. 2, a) or the 
aerial ja rtic ns of the thinner bra,nched rcjols which shew no special 
direction of growth (Fig. 2, b) caniu.l be distinguished anatc mically. 
A transverse scctic.n ol sucli a root (1 h(-to Vll ; Pigs, 6, 22-26) shows 
the following structures : — Ihc »;utcrm<.st layer consists of large cells 
which aie tabular in cross section with outer W'alls considerably thick- 
en(;d and lignified. A brownisli-black pigment often occurs in these 
cells. 'Fhis substance in Phoenix reclinala Ji’.cq. accdding to Richter 
(68) is tannin. Next follows a hyjx derma ol Iour-fi\e layers of thick- 
walled feebly lignified cells, some <,f whiih <ue seen to have the peglike 
projections rcfeired to above. I'his is succeeded by one-two layers 
of thinwalh cl uidignilied cells also eontaiidng jxglike or U-shaped 
fi/imations- -wound gum, according to VVeiler (98). 'Phis graduates 
into a sclerenchymatous zone of four-live layeis of strongly lignified 
cells. I’he rest of the c(atex is compc.sid of inoie c.r less rounded or 
oval cells with intercellular spaces ccc;.,sionally filled with blackish 
substance which is also present in many of the ceatical cells. Large 
excretion cells are present, but hold no crystals. The innermest layers 
of the cortex foim a dense zone of cells. Sclerenchymatous fibrous 
bundles of the cortex are arranged somewhat concentrically. The 
endodermal cells show a variation in the thickening of their walls. 
VShilst most cells are unthickened, a few show initial thickening and 
are suberised. The stele is about 15-17-arch. The xylem elements 
show moderate thickening and lignification. The lumina of the cells 
of the conjunctive tissue arc occasionally filled with brownish contents. 
U-shaped formations are often seen to occur in these cells. 

The thin roots arising from the vigorous adventitious roots and 
entering the soil (Photo Vlll ; Figs. 7, 28, 29) differ from the negatively 
geotropic roots in having a distinctly lacunar cortex and an endodermis 
which is strongly and evenly thickened and lignified (Russow’s O-type). 
Branched canals of the type observed in the tndedermis of the vigorous 
grouifd root occui. The stele is about 20-24-arch. 
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The lacunar cortex of the ground roots is indicative of a hygro- 
phHous habitat to \vhi< h a plant of the type of Fhoenix is periodically 
subjected, 'f’hal it is to some extent pn dured as direct result of the 
influence of the environment is shown by the fact that the coitex in 
the aerial portions of the roots examined is compact and devoid of 
lacunae. 

T he type ofendoderrnis also seems to be correlated with the type of 
cortex occurring in the part examined. The thickened endoclennis 
is associated with a lacunar cc/itex whiKst an endodermis with walls 
less sircvngly dtn'cloj-.ed occurs where the c(/rtcx is mc/re compact. Such 
a correlation lends suj>p(jrt to the view held by \’an Fleet (90, 91) that 
the quicke.st maturation and suberis; t on of the endc>dermis results 
from a constant fluctuation ()f nvnsturc conditions and aeration such 
as a plant of the tyjte (A'Flu.enix w(»uld exj;eriencc in the monsoon climate 
of India. The < xlent of de\'el(q)m<mt of the h> ]:(Klermal exc/skeleton 
in the various roots examined seems t(< be influenced by the mechanical 
recpiirements of the jta.rts examined. J'he cjccurrence of the cortical 
librous bundles whose function is to secuie inextonsibility is explicable 
in the case ol‘ the main roots that ant Iw/r the plant to the ground. Their 
occurrence in the thinner branthes, c.j". the thin, uj/W'ardly directed 
aerotrojiic roots can only be undcrsita.d as an instance of the inheritance 
of an acquired character. It aj)pea,rs tlia.t the central cylinder is so 
constructed as to secutc pliant y ctimbincd with len-sile strength. This 
is brought al)t.»ut by the sjflittii'g up oj the stele into strands with increased 
number of bundles. The jitdyarch stele with an extrat rdina.ry large 
number of bundles as seen in the ground rt,t»ts is a .step in this direction. 
Further loo.sening t)f the va.sculi r .slr. nds is attained by the i.st/lation and 
separatittn apart t)f the larger central ves.scls by the interpolation of 
loose parenchyma. N< thing, howt'vcr, in the nature of the approach 
to the polyslelic condith n rej (,rt(d by Ca rmack (20) in some palms has 
been ol>served in Phoenix sylvestris. It will be nt/liced that the younger 
underground pc/ftii ns cd' the roots have ;i larger number of primary 
xylem bundles tha.n the older aeria.l jk rtions ( f the same root. This 
seems to be in conf rmity with the view held by Pteston (65) and Liese 
(62) that in any partieular species the numbfT (>1' primary xylem bundles 
is directly correlated to the pol«*ntiality for absorption. 

Zizyphus Jujuba Lamk. 

I. General Remarks and External Features.— -\{ is a small to moderate 
sized deciduous (alm< st evergicen) tre e with drooping branches and 
stij lur spines. It occurs throughout India and thrives in compara- 
tively dry regions where it is (/ft<“n gregarious either in the tree form 
or in the bushy ft rm in gr;,sslaitds (B8). The \'(<ung plant has a long, 
tapering, cylindrical, wiry prim, ryrt.ot with a few fibrous latcrals(Pl.B). 
Older braitched roots show transverse \\Tinkles with reddish bark 
coming off in flakes. 

II. Internal Structure. — (Figs. 30-33). A transverse section of an 
old root reveals a periderm \vhich is deep-seated in origin. It consists 
of a few layers of thinw'alled jihellcm cells blocked W'ith reddish brown 
contents. These abut agi.inst the phloem. The latter is mainly com- 
posed of concentric zones of phloem parenchyma alternating 'with 
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tangential bands of phlc eni fibres so that the phloem appears zonate. 
Phloem fibre bands form closer rings towards the centre but are seen to 
be separated apart peripherally. The greater part of the phloem, 
especially in the outer region, contains starch. It appears that ordinary 
sieve tissue elements alternating witli fibies' are first cut oflT, and in 
the innermost region of the phloem these elements may be recognised. 
But gradually a transf(;rmati( n of sieve tissue elements into phlcem 
parenchyma takes place in the older zones, the cells dividing and en- 
larging, so that there is an increase in the dimensions of the zones both 
in the radial and tangential directions. The phloem parenchyma is 
of the nature of storage jjarenchyma and is abur.dantly packed with 
starch. It is the tangential expansion that causes the j hlcem fibre 
bands to separate apart as noted above. Ihe wood is diffuse 
porous with moderate-sized vessels a.rranged in regular series, either, 
solitary or in radial rows of 1-7 or in nests, often with contiguous rays 
on one or both sides. Paratracheal paixmchyma forms a faint halo 
about the vessels. It is usually a 3-4 seriate sheath which is frequently 
interrupted on one or both sides of the vessels by eontiguf us rays ccca- 
sionally extending tangentially across the rays in 1-4 seriate bands of 
paratracheal zonate parenchyma which unites e-sevcral vessels or ends 
blindly. Metatrachea.1 jiarenchyma is sj)arse and scattered. Starch 
grains occur here and there iix the jiarenchyma. Wot.d fibres are 
aligned in radial rows ; the peripheral fibres are often flattened tan- 
gentially and frequently blocked with brown contents. The fibre 
walls show dift'erentiation into outer and inner layers. The latter are 
seen to glisten and are apparently of a gelatinous consistency. Wood 
rays, uni- rarely biseiiatc; holding orange brown contents often asso- 
ciated with abundant starch grains traverse the woody mass. 


Anacardium Occidentale Linn. 

I. General Remarks and External Features . — It is a tropical ever- 
green tree, a native of South America which has become naturalised 
in many places in India. It is often gregarious and thrives best in 
sandy dunes (88). In the Bombay Presidency it occurs in Bombay 
Island, Salsette and in the Konkan (25). The root system consists of a 
long, tapering tap root with very few laterals at the base (PI. C). 

II. Internal Structure.— {?h.oto IX ; Figs. 34-37). Young roots 
could not be obtained. A transverse section of a somewhat old i-oot 
about 6 mm. in diameter shows a periderm deep-seated in origin. The 
phellem consists of 3-6 layers of squarish, rather thiqkwalled cells 
blocked with abundant brownish contents. Beneath the periderm 
and interposed between it and the pericyclic groups of stone cells are 
2-4 layers of ovc-l, thinwalled cells, which it is difficult to say whether 
they belong to the primary cortex or to the phclloderm. Large resin- 
canals more or less flattened tangentially occur irregularly distributed 
in the outer phloem. The phloem consists of sieve tissue elements 
and phloem parenchyma and irregular-shaped phloem fibres. The 
thickening of the phloem fibre walls is not homogenous but THOM'S wfiat 
appears to be a mucilaginous differentiation op the inner side. Such 
fibres, are of the type designated “mucilaginous fibres” by Anderson 
(2), Jeffreys (44), Eames and MacDaniels (31), Candlin (19) and 
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Harlow (37). l^hlocm rays are usually uniseriate and do not expand 
ccntrifugally. Starch frequently occurs in the phloem rays. The 
stole is C-arch. The wood is diffuse porous. The secondary xylem is 
characterised by m"dium-sized ves.scls, not arranged in regular scries, 
open or occluded with tyloses hokling starch grains, frequently with 
contiguous rays on one or, less commonly, on both sides. The majority 
are solitary, the outer zone consisting of larger vessels and small nests in 
radial rows of two, rarely paired in. the tangential plane. Paratracheal 
parenchyma forms a 1-2- seria.te sheath and is frequently interrupted 
by rays contiguous to the vessels. Pa,ratracheal zonate parenchyma 
is peripherally flattened . 1 1 is either contiguous to the vessels (.r separat- 

ed from them by radial rows of fibres. Mctatracheal paienchyma 
is diffiLse. Starch grains (acasiona.lly occur in the wood parenchyma 
elements. VVood fibres aligned in radial rows are squari.'^h or tangen- 
tially flattened. VVood rays are rather fine, usually uniseriate, rarely 
biscriate. The pith is compf)sed of thiekwalled polygonal cells holding 
starch and brown cojxtents. 


Mangifera indica Linn. 

I. (ieneraJ Remarks and External Eealures.- -ll is a large evergreen 
tree with daik griM-n coriaceous leaves and a d('nse rounded cnnvn. It 
is cultivated througliout India and th(; trojnes and is found wild in 
jungles. 1 1 has a sUmt, cyl indrical tapering i)rimary root with numerous 
well branchtid slender laterals concentrated near the base of the tap- 
root and spreading out more or less horizontally below the soil surface 
(PI. D). 

II. Internal Structure . — (Photo X). In a transverse section of a 
root about 6 mm. wide, the periderm is deep seated iit origin. It con- 
sists of 6-VO layers of rather thiekwalled, rectangular phellem ceils 
blocked with brownish yellow contents. Beneath the phellem are 
4-5 layers of oval or tangentialy flattened cells which are continuous 
with the phloem rays, (ireyish contents and solitiuy crystal idioblasts 
are evident here and there in this tissue. The phloem masses are dome- 
shaped. Large resin canals as.sociatcd with mucilaginous fibres occur 
in the outer phloem. Crystal idioblasts are ;idjacent to the phloem 
fibres. Smaller resin canals occur in the inner jjhlotmi. The phloem 
is flanked on cither side by phloem rays which broaden out somewhat 
centrifugally giving the phloem the dome-shaped appearance. The 
wood is diffuse porous. The secondary xylem is characterised by large 
vessels unevenly and somewhat distantly distributed. They occur 
singly or in radial rows of 2-3, rarely in nests of 6-8. The vessels or 
vessel-groups may have contiguous rays on one or rarely on both sides 
or may occur apart from the rays. The greater mass of the wood is 
composed of woodfibres and parenchyma. VVo('d ra,ys, uni- or bise- 
riate, occasionally conUiining starch grains, traverse the woody clyinder. 
In the Wood of some roots there is an appearance of annual rings caused 
by zones of woody tissue remaining lesslignified. As far as can be made 
out from old roots examined, the stele' is six-arch. The pitb inay be 
large or small, according to the size of the root and consists of thicki- 
walled lignified cells forming, together with the Woody- tissues, a soHd 
cylinder. 
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Buchanaaia Lanzan Spreng. 

I. General Remarks and External Features . — It is a moderate sized, 
almost evergreen, tree with a straight trunk. It occurs in the deciduous 
forests throughout tltj; greater part of India and Burma. It has a 
long, thick, cylindrical tapering primary root bearing a large number 
of laterals (PI. E.). 

II. Internal Structure. — '(Figs. 38-41). In a transverse section of 
a root about 6 mm. wide, the cortical layers arc seen to be lost by the 
formation of a deep-seated periderm against the phloem. The phellem 
consists of 6-8 layers of squarish thinwalled cells bhxked with abundant 
reddish brown contents. Apparently no phellcderm is produced. 
Wide canals occur in the outermost region of the phloem. According 
to Solcred(T (83) these are balsixm canals situated in the primary 
phloem. The secondary jjhloem is characterised by tangential bands 
of phloem fibres more or less concentrically arranged and alternating 
with masses of sieve tissue elements and phloem parenchyma contain- 
ing abundant starch grains and lightish brown to reddish brown con- 
tents. Small resin canals are abundant in the pliloern. Adjacent to 
the phloem fibres are solitary crystal idioblasts. A few crystals may 
be seen to occur in the phloem fibres. Phloem rays, packed with 
starch grains and rhombohedral crystals of calcium oxalate, broaden out 
slightly, ccntrifugally. The wood is diffuse porous and may, owing 
to the marked radial disposition of the vessels, be designated as radially 
diffuse porous. There is a slight disposition into annual rings caused 
by the differential thickiming of the fibre walls. I'hc vessels are soli- 
tary, in radial rows of 2-4 or disposed in larger single or multiple rows 
tapering in shape, or several contiguous in the tangential plane, or in 
small nests, frequently witli contiguous rays on one or both sides. The 
vessels arc occasionally occluded with tylo.scs filled with starch grains. 
The greater mass of the wood is fibres and parenchyma. Wood rays, 
usually uni-, rarely biscriate, packed with starch grains and orange 
brown contents, traver.se the woody cylinder. No pith could be dis- 
tinguished. 


(To be continued) 
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Root habit !^ixyphus Jyubd Lamk. 




54 




THE ROOT HABITS AND ANA TOMY ( )F INDIAN PLANTS 



Phoenix sylvestris 

I, l^ooi liahlt ()l .1 j)Iaiit, 



II.- Basal [) »rli(»n (>1 tlu* (jimk invested by adxrritilious lo^ts. 
d in- ale in liont is 1 metre. 



joruNAL or rnK tnivkumiy or uomhay 



- r. S. ol .1 Ni^Mous a l\ {‘iH ilicniN lool inuKa'- 
sliowin*^ lh?‘ ncl-liki* inultipci loi .it*- plalrs 
in .1 s,r'c;nirni ^ 


i Photos : 1 {. Sanirv^an } 
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\ II.- I'. S. ()! a thin .sKmkIci a<‘r<)liupic 
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Phoenix sylvestris Roxb. 

Fig, 3* — ^T. S. (diagrammatic) of adventitious root of seedling. The hypodcmvi 
is hatched ; the ground tissue shaded with dots ; fibrous bundles black ; lacunae 
unshaded spaces in the cortex ; vessels unshaded in stlele. (x 8). 

Fig. 4, — T. S. (diagrammatic) of vigorous adventitious root. Shading as in 
Fig. 3. (x8). 

Fig. 6. — T. S. (diagrammatic) of vigorous adventitious root. (Underground). 
Shading as in Fig. 3. (x 8). 

Fig. 6. — ^T. S. (disigrammatic) of thin, slender acrotropic root. Shadix^ as 
in Fig. 3. (x 8). 

Fig. 7. — T. S. (diagrammatic) of underground portion of the thin slender branch 
root edming off from the vigorous root and entering the soil. Shading as in 
Fig. 3. (x8). 
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Fig. 8. — Portion of the T. S. of the adventitious root of the seedling : epider- 

^Ilis or outermost layer ; Ily/f, hy^DtxIerma ; Sc/, sclcrcnchymatous zone ; pc, paren- 
chymatous cortex, (x 225). 

Fig. 9. — Portion of the T. S. of the adventitious root of the secrdling : Ic, inner 
lacunar cortex ; /7>, fibrous bundle, (x 22/>). 

Fig. 10. — Portion of the T. S. of the adventitious root of the seedling : End^ 
endodermis ; per, pericycle ; Xy, xylcin ; ph, phloem, (x 225). 

Fig. 11,^ — Central portion of the T. S. of the adventitious root of the seedling : 
p, pith surrounded by sclerenchymatous conjunctive tissue, (x 225). 

Fig. 12. — T, S. (diagrammatic) of the adventitious root of the seedling showing 
the disposition of the vascular groups : xy, xylem ; p/i, pholcm. (x 40), ^ 

Fig, 13. — Portion of the T. S. of the vigorous adventitious root (aerial) : Rh 
root hair, (x 225). 

Fig. 14. — Portion of the T. S. of the vigorous adventitious root (aerial) : End, 
endodermis; pcricyclc; P.v, primary xylem elements; Int, internal vessel, (x 225). 

Fig. 16. — T. S. of stelar portion of the vigorous adventitious root (aerial) : Int, 
internal vessel surrounded by thinwallcd unlignihed parenchyma outside which if 
thickwalled lignihed conjunctive tissue, (x 225). 
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Fig. 1C. — '1'. S. (diagrammatic) of the vigorous adventitious roc'>t (undergroiUMdl 
showing concentric arrangement of the fibrous bundles in the lacunar cortex. Fibrous' 
bundles hatched ; cortex shaded with dots, (x 25). 

Fig. 17. -^Portion of the T. S. of the vigorous adventitious root (underground) : 
lac^ lacunae in cortex ; fh^ fibrous bundles, (x 112). 

Fig. 18. — Portion of the T. S. of the vigorous adventitious root (underground)! 
Endy endodermis with branched canals; /;cr peri cycle; A^, xylern; ph^ phloem. (3^225). 

Fig. 19. — T. S. (diagrammatic) of the stclar portion of the vigoroi^ adventitious 
root (underground) showing the disposition of the vessels : sclerosed conjunctive tissue 
is cross-hatched ; parenchyma, shaded with dots ; vessels unshaded, (x 25). 

Fig: 20. — T. S. showing multi perforate plates in vessels (greatly enlarged). 
yX 225). 


H 
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Fig. 21. — T, S. (diagrammatic) of the vigorous adventitious root (underground) 
showing isolated central vessels with accompanying thickwalled conjunctive tissue 
(cross hatched) ; parenchyma (shaded with dots), (x 25). 

Fig, 22. — Portion of the T. S. of thin, slender aerotropic root : Ep^ epidermis ; 
Hypy hypoderma ; par^ parenchyma ; scl, sclerenchymatous zone, (x 180). 

Fig. 23. — Portion of the 1’. S, of thin, slender aerotropic root : Scly sclerenchyma 
in part ; pCy outer parenchymatous cortex ; ec excretion cell, (x 180). 

Fig. 24. — Portion of the 1’. S. of thin, slender aerotropic root showing single 
fibrous bundle in cortex, (x i80). 

Fig. 25. — Portion of the 'T. S. of thin, slender aerotropic root : Endy endodemais ; 
pery pericyclc ; xylem ; phy phloem, (x 180). 

Fig. 20. — T, S. (diagrammatic) the stele of thin, slender aerotropic root showing 
the disposition of the vascular groups ; Xy, xylem ; phy phloem, (x 50). 

Fig. 27. — Portion of the T. S. of the slender branch root entering the soil : fb, 
fibrous bundle ; laCy lucunae. (x 180). 

Fig. 28. — Portion of the T. S. of the slender branch root entering the soil : Etid, 
endodermis ; per, pericyclc ; Xy, xylem ; ph, phloem, (x 180). 

Fig. 29.^ — T. S. (diagrammatic) of the stele of the slender branch root entering 
soil : showing tlie disposition of the vascular oroun*,; Vy xvlcm ; nhloem. (x 40).. 
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Zizyphtis Jujuba Lamk. 

Fig. 30. — T. S. (diagrammatic) of the root showing central woody cylinder 
surrounded by phloem consisting of phloem fibre strands (black bands) alternating 
with soft phloem (dotted). Thin corky flakes are seen at the periphery, (x 8). 

Fig. 31. — Portion of the T. S. of the root : p, soft phloem tissue elements ; pf, 
phloem fibres, (x 225). 

Fig. 32. — 'T. S. (diagrammatic) of the root showing concentric arrangement of 
phloem fibres (pf) and phloem parenchyma (ppr) in an active state of division. (x25). 

Fig. 33. — 1’. S. of, the root showing close up of wood : V, vessel with halo of 
parenchyma ; ttf, mucilaginous wood fibres ; wr, wood rays, (x 225). 

Anacardium occidentale Linn. 

Fig. 34. — Portion of the T. S. of the root : />/, phellcm ; p^r, stone cells ; rc, 
resin canals; ro, cortical parenchyma, (x 112). 

Fig. 35. — Portion of the T. S. of the root : ?>, inner phloem ; pf, phloem fibre ; 
pr, phloem rays blocked with contents (black), (x 112). 

Fig. 36. — T. S. of the root showing close up of wood : V, vessel with tyloses ; 
wp, wood parenchyma ; uf, wood fibres (mucilaginous), (x 225). 

Fig. 37. — T. S. of the central portion of the root showing disposition of the prL 
mary xylem groups (px) surrounded by a lignified pith, (x 225). 




Buchananta Lanzan Spreng. 

Fig. tiS. — Portion th<- 'F. S. of the root showing : /;/, phcllem with outer phloem 
with wide balsiim rjii.'il (he) ; /»/, libres ; /t, cells with bi own contents, (x tl2). 

Fig. lilb -Portion <'1 (hr 1’. S. ol tlic rof)t showing the (lisp)sition of the phloem 
tissue ehnnrnis : //', phloem iibres ; />, sieve tissue ehmu'ius and phloem parenchyma ; 
rCy resin canals ; phloem rays, (x 180). 



Fig. U). — r. S. ol the root showing close up of wood : V, Vessel in multiple rowi, 
wj\ wood fibres ; wr, woods rays, (x 112). 

Fig. 41. — T. S. of the root (central portion) showing disposition of the primary 
xylem groups, (x 225). 
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HISTORY OF KARNATAK-A BRIEF SURVEY 

By Vidyaratna R. S. Panghamukhi, M.A., 

Director of Kannada Research, Dharwar 

(i) Karnatak in the Pre-historic period. 

(ii) The Geographical extent of the Kannada-speaking area : 

ancient and modern. 

(iii) Four periods of Karnatak history. 

(iv) Karnatak under the Mauryas and Andhras. 

(v) Kadambas the first Kannada dynasty. 

(vi) The first Kannada Empire under the Chalukyas of Badami. 

(vii) Karnatak under the Rashtrakutas and Gangas. 

(viii) Gujarat and Andhradesa under the kings of Karnatak for 
over 500 years. 

(ix) Expansion of the Kai natak influence under the Chalukyas 

of Kalyani. 

(x) Rise of the feudatory chiefs the Kalachurya, Yadava, Hoysala 

as independent monarchs. 

(xi) Mohammadan invasion under Malik Kafur and the rise of 

the Hindu power of Vijayanagara. 

(xii) Fall of Vijayanagara and the rise of the Maratha power to 

check the Mohammadan aggression ; part played by the 
potentates of Karnatak. 

(xiii) Conclusion : Salient features of Karnatak history. 

T he History of Karnatak presents a glorious picture of the achieve- 
ments of man in all fields of activity. In political institutions, 
administrative machinery, empire-building, religious and spiritual 
career, art and architecture. Literature and other fine arts as well as in 
cultural integrity, Karnatak held a unique place of honour among the 
sub-nations of India and has made a solid contribution to the purity 
and greatness of Indian culture. A brief account of the contribution 
of Karnatak in the various branches mentioned above is given in the fol- 
lowing birds’ eye-view of the history of Karnatak from the earliest period 
down to the present age. 

(i) The geographical factor has moulded the history of Karnatek 
to an advantage which has lent an unsurpassable fillip to the expression 
of the latent powers of human mind and body. The Dekkan plateau 
in the centre of which Karnatak is situated, is one of the oldest spots 
on earth where human life first appeared. One is expected accord- 
ingly, to unearth cultural remains of the highest antiquity buried up 
in the debris and mounds, that will be informative of the life of man 
lived in the hoary antiquity when civilization had not yet introduced 
the instruments of advanced social and scientific contacts. In the pre- 
histonc age, the culture represented by the finds unearthed at Herakal 
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(Bi^apur District) Chandra valli (Mysore), Maski (Hyderabad) etc., 
is assessed to be of a hijrh type comparable to that of any part of India 
and it is sueje;ested that in the early period prior to the Mauryan rule 
in the 3rd century B.C., Karnatak had established a commercial and 
cultural intercourse with the Western and Eastern nations that held 
the custody of human progress. 

(ii) Karnatak was in the ancient period, conterminous with the 
country where Kannada was the spoken Language. From a study of 
the find-spots of the Kannada Inscriptions known to exist and from the 
evidence of literary statements, it is found that Kannada Larguge 
was current in the area, at least in and from the 9th century A.D., 
bounded on the North bv the Codavarl, on the East by the Vengi- 
Vishaya (Guntur and Krishna Districts roughly) of the Eastern Chaluk- 
vas, on the South by the Kaveri river and on the West by the Arabian 
S'*a adjoining the strip of Konkan. The Northern and Eastern limits 
have in the course of centuries been pulled down to the Bhima on the 
North and to the Kurnool and Anantapur Districts on the East. Simi- 
larly the Southern boundary has been pushed up. But, for the present 
survey, the Geographical extent between the G'davari and the Kaveri is 
taken to comprise the ancient Karnatak where several royal households 
rose and made solid contribution to the greatness of Karnatak culture. 

(iii) The history of Karnatak may be divided roughly under four 
periods, viz (I) Ancient period (1) Mauryan: 3rd century B.C. (2) 
Andhras or Satavahana (1st to 3rd century A.D.), (3) Kadamba (4th 
century to 6th century A.D.) ; (II) (1) Early Chalukya (6th century 
A.D. to 8th century A.D.) and (2) Rashtrakutas (8th century A.D. to 
10th century A.D.), with the great feudatory power the Gahgas in My- 
sore (3) Later Chalukyas of Kalyapi (10th century A.D. to 12th century 
A.D.) ; (III) Mediaeval period (1) The Kalachuryas; (2) The Yada- 
vas of Devagiri (12th century ,A..D. to 14th century A.D.) and (3) The 
Hoysalas of Dorasamudra (12th century A.D. to 14th century A.D.) ; 
(IV) Early Modern period ; the Vijayanagara dynasties (14th century 
A.D. to 16th century A.D.). It may however, be observed that the his- 
tory of a nation is not merely a record of the exploits or achievements 
of a royal family but is a complete account of the basic life-currents 
that express themselves in \'^arious forms in the activities of the kings 
and people of the contemporary period. With this underlying idea, 
the above division has been made, but the dynastic names have been 
adopted merely to distinguish one period from the other, chronologically. 

(iv) The Mauryan sway over Karnatak is evidenced by the edicts 
of ASoka discovered at Kopbal, Maski, Siddapur, Jatinga-Ramelvar 
and Brahmagiri. The Siddapur edicts were addressed to the officials 
at Isila by the Ayaputa (Aryaputra) and Mahamata (Mahamatra) at 
Suvarnagiri, which shows that Isila with its surrounding region near 
Siddapur, the find-spot of the edict, was included in the Mauryan empire. 
Suvarnagiri is supposed to be the Mauryan capital of the Deccan during 
the reign of ASoka. The traces of the Maurya occupation of the Deccan 
and Karnatak can be seen in the tradition about the pigmy houses 
i.e. dolmens being called Morira-angadi i.e. shops or dwellings of the 
Mauryas, and the Maurya chieftains holding a territory in Konkas who 
were subjected by Pulikesin II in the 7th century A. D. After the 
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Mauryas, the Karnatak was held by the Andhras, their semi-independent 
feudatory rulers of the Satahani-h^a or Satahani-Ra^tha, modern 
Bellary Dist. The Andhras ruled over a vast territory from the Goda- 
vari on the North to the Pennar in the South. The Makedoni inscrip- 
tion of Pulumavi II refers to Satahani-hara which is found mentioned 
in the Hirehadagali plates of Pallava Sivaskandavarman, under the form 
Sdtdhani-rattha. 'Phis suggests that the southern portion of the Andhra 
kingdom i.e. the Bellary District etc., passed to the Pallavas who suc- 
ceeded the Andhras in a portion of their territory. The Pallava hold 
did not continue long, in Karnatak. From the Talgunda inscription 
of Kadamba Santivarman, it is learnt that Mayiirasarma the Kadamba 
ancestor wrested from the Pallavas the Srisaila region and held practical- 
ly an independent sway in a country bounded on the West by the sea 
and on the East by Prehara (?). The record narrates a thrilling account 
of how a Brahmin youth who had come to the Ghatikasthana of Kanchi 
to prosecute his further studies, found an occasion to carve out a new 
kingdom finally acknowledging, though nominally, the power of the 
Pallavas. The Chandravalli inscription of this Mayurasarman records 
the brilliant successes of the king over Trekuta, Abhira, Pallava, Pari- 
yatraka. Saka-sthana, Sayindaka, Punna^a and Mokari. With the 
rise of the Kadamba Mayuravarman begins the political career of Kar- 
natak which in the course of the centuries, grew a strong power to be 
reckoned with and became ultimately the meeting ground of all nation- 
alities and races during the Vijayanagara period i.e. between the 14th 
and 16th century A. D. 

(v) The Kadambas had contracted matrimonial alliances with 
the first-rate political powers of India viz., the Guptas of Pataliputra 
in the North, the Vakatakas of Central India and the Gahgas of Talakad 
in the South. They remained till the end, the inveterate foes of the 
Pallavas of Kanchi whose yoke they shook off under Mayurasarman. 
They patronised both the Vaidika and Jaina worship and encouraged 
the cultivation of fine arts. The poets Samantabhadra, Parameshthi^ 
Sivakumara-Mandhatri, patron of Kundakundacharya the author of 
Prabhritasara etc., are supposed to have flourished during the Kadamba 
rule in Karnatak. The last prince of the family was Harivarman during 
whose time the kingdom passed to the Chalukyas of Badami who appa- 
rently were holding a subordinate position under Harivarman. 

(vi) The first genuine record of Pulikesin I the founder of the 
Chalukya kingdom hails from Badami and records the construction of 
the Vatapi-durga (Badami Fort) in l^aka 465. His grandson Puli- 
kesin II was the most powerful king of the family who carried a cam- 
paign of conquests throughout the Dekkan and South India and defeated 
Paramesvara Harshavardhana of Kanauj, on the banks of the Narmada. 
He was the first Karnatak sovereign to establish an empire south of the 
Vindhyas and proclaimed himself the sole lord of the entire Dekkan and 
Karnatak including the Telugu country. Huien Tsiang the Chinese 
pilgrim visited his court in about 640 and recorded the glory of Karnatak 
and the Kannada people during his reign. Pulikesi II had received 
Persian embassy and exchanged letters with the king of Persia. He ap- 
pointed his brothers and sons in the newly conquered territory as Viceroys, 
keeping to himself the original kingdom in the Western Dekkan which is 
conterminous with the ancient Karnatak comprised in the three Maha- 
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rash^rakas of the Aihole inscription of A. D. 634. His brother Kubja 
Vishnuvardhana held charge of the Andhradesa and became the founder 
of the Eastern Chalukya family in Vengide^a. 

Pulikesin II scared away the powerful Pallava monarchs Mahen- 
dravarman and Narasimhavarman. I’he latter prince with a confe- 
deracy of the Chola, Panciya and Kcraja is said to have occupied the 
Chalukya kingdom for about 1 2 years ; but he was ousted from Badami 
by Vikramaditya I, son of Pulikesin II, who recovered the lost glory 
of his family by driving out the foreign hand and consolidating his own 
power with the aid of the feudatory chiefs the Gahgas and his son 
and grandson Vinayaditya and Vijayaditya respectively. Vijayaditya’s 
son Vikrakmaditya II carried his arms to the Pallava capital Kanchi and 
“captured Kanchi and inspected the riches of the Rajasimhesvara tem- 
ple, gave them again to the God” {Kafichiydn kondu RajasimMharada dha- 
namdn~-kandu maguldu devaragge bit tar'). During the Chalukya Sover- 
eignty, Karnatak had become a power to be reckoned with by the contem- 
porary rulers of India and foreign nations. Her contribution to the 
cultural greatness and integrity of India is of varied magnitude and 
character. The Chalukya court patronised the renowned poets of their 
age viz., Damodara, Bharavi and Ravikirti the last of whom is extolled 
in the Aihole inscriptions as “inspired in poetry by Kalidasa — and Bha- 
ravi (kavitdsrita Kdliddsa-Bhdravi klrttih"). 

The Gahgas of Talakadu continued to be the vassals of the Chaluk- 
yas and were like their masters patrons of learning and culture. Dur- 
vinita was the author of a commentary on the 15th canto (or 15 cantos) 
of Bharavi’s Kira drjuniya and of a grammatical work called §abdd- 
vatdra. He rendered into Sanskrit, Gunadhya’s Vaddakaho in Paisdehi. 

The Chalukyas evolved a special style of architecture with the 
combination of the Northern vertical and the Dravidian or Pallava 
horizontal tiers of the Gopuras and this ultimately became the origina- 
tor of the late Hoysala style in which the temples of Belur, Halebid 
and Somanathapur are worked out with elaborate details. The cave 
temples at Badami and the clusters of temples at Pattadkal and Aihole 
erected by the Chalukyas, furnish the basic principles on which the 
sculptural and architectural styles of the Dekkan and Karnatak were 
produced. Just as the Guptas who succeeded the Mauryas and Kusha- 
nas of the Buddhist persuasion, were staunch votaries of the Vaidika 
and Pauranika religion and ushered in an age of renaissance in all 
fields of cultural activity, similarly the Chalukyas of Badami coming 
as they do after the Buddhist and Jain rule of the Andhras (Satavahanas), 
the Chu^us of the West coast and the Kadambas and Gangas of Jaina 
leanings, encouraged the study of Vedic lores, displayed the pauranik 
legends on temple walls and built numerous temples for Siva and Vishnu 
of the Pauranik pantheon. 

(vii) The 8th century A. D., saw the decline of the Chalukya power. 
The Rash^irakutas who are referred to in earlier inscriptions as Rattgudi 
Rattagudlu or Rattas rose to power under Dantidurga who crushed the 
Kar^ta army of the Chalukyas and occupied their territory. He was 
succeeded by his uncle Krishna I who is said to have “turned thf Boar 
(of the Chalukyas) into a deer”. Krish^ia I constructed the famous 
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Kailasa temple at Ellora which is one of the wonders of the world. He 
nominated his second son Dhruva to the throne to the exclusion of his 
eldest son Govinda II who had acted as Yuvaraja. This brought about 
a fratricidal war in which the Ganga Sivamara Saigot^ta and his son Ma- 
rasimha I sided with Govinda II. Dhruva was successful in the end. 
His son Govinda III ascended the throne in about A. D. 793. He carried 
extensive campaigns into North as well as South India. In his North 
Indian campaign, he defeated the invincible Gurjara Pratih^a Naga- 
bhata and the Pala king Dharmapala and proceeding northwards ins- 
cribed the letters “Victory” on the peaks of the Himalayas. In the South, 
the family-enemies the Pallavas were met on several battle-fields and were 
ultimately made to pay an annual tribute to the Rashtirakuta sovereign 
at Malkhed. In a copperplate grant of A. D. 804, Govinda III is stated 
to have encamped at RameSvara-tirtha on the Tungabhadra with a view 
to the exacting of tribute from Pallava Dantiga i.e. Dantivarman. His 
commands were obeyed by the Eastern Chalukya king Vishnu vardhana 
IV who was made to sunervise the building of the rampart of the capital 
city Manyakheta. 

Kamba or Stambha the elder brother of Govinda III had rebelled 
against the throne, with a confederacy of twelve princes. Govinda 
crushed the confederacy and showing mercy on his brother placed him 
in charge of Gangamandala. After the fall of the Chalukyas, the Gangas 
could not reconcile with the new power and were always at war with the 
Rashtrakutas until Amoghavarsha-Nripatuhga made a shrewd move by 
giving his daughter Chandrobbalabbe in marriage to Butuga I. This 
brought about cordial relations between the two families which were 
cemented by further matrimonial alliances. 

Amoghavarsha succeeded his father Govinda III as a young prince 
in A. D. 814. He was helped in the administration of the country by 
his paternal cousin Karkaraja of Gujarat and a senior councillor Pata- 
lamalla. His rule though disturbed during the first few years, was on 
the whole quiet and eventful. He patronised poets and philosophers 
and himself was an accomplished man of letters. His long reign (A. D. 
814-878) of about 65 years witnessed the rise of Jinasena, Gu^abhadra 
Sakatayana, Kavi^vara (if he is different from Amoghavarsha himself 
author of Kavirajamarga) and Mahaviracharya author of Ganitasangraha 
etc. He is stated to have cut off his left finger and offered it to Maha> 
lakshmi to avert some calamity to the people. S 

— Sanjan plates. 

His piety and loyalty to Jaina faith induced him to abdicate the 
throne on many occasions (cf. of his SWfT? 

Amoghavarsha I was succeeded by his son Krishna II in A. D. 878 who 
ruled upto A. D. 912. The wars with the Gurjara Pratiharas of Kanauj 
continued and Krishna II is stated in the Bagumra plates of his grandson 
Indraraja, to have vanquished the Gurjara monarch who was apparently 
Bhdja I grandson of Nagabhata. The most important event of his 
reign was to exterminate the race of the first Gujarat branch of the Rash* 
trakutas who under Maharajadhiraja Karkaraja had become the sole 
lords of the Lat^amandala. Govinda III had ousted them from a part 
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of this ma^dala and appointed his own brother Indraraja III as Viceroy 
over it. It was during Krishna II’s reign that they were driven out of the 
"La^deia and their country was annexed to the Rashtrakuta dominion. 

(viii) It may be noted in passing that Gujarat (Latade^a) was 
under the direct control of the rulers of Karnatak from the very early 
time. After his digvijaya campaign of A. D. 010-11, Pulikesin II placed 
La^amandala in charge of his brother Dharasraya Jayasimhavarman 
whose descendants held the Province until the rise of the Rashtrakuta 
Dantidurga. AvanijanaSraya Pulikesivarman of this Gujarat Chalukya 
branch was ruling over Latade^a contemporaneously with the Gujarat 
Rashtrakuta king Maharajadhiraja Karkaraja who must have subdued 
Avanijana§raya Pulikesi or his descendant and occupied the whole of 
Latade§a with Khetaka, in the middle of the 8th century A. D. {Circa 
768). In his North Indian campaigns of cir. A. D. 804, Govinda III 
conquered the rulers of Lata and made his brother Indra III the lord of 
LateSvaramandala. The members of the conquered Rashtrakuta 
branch Karkaraja were finally driven out and subdued by Krishna II 
in about A. D. 880 and their territory annexed to the Rashtrakuta 
empire. Krishna’s Viceroy in Harshapurapranta in Latamandala was 
Mahasamanta Prachanda of Karnatak. After some time, this territory 
must have passed to the second Gujai'at branch started by Indra III, 
which looked upon Karnatak as its home province. I’his continued 
till about the fall of the main Rashtrakuta line when Paramara Munja 
had occupied it. But, again, the country passed to I’aila II who up- 
rooted Munja in about A. D. 973. Soon after, Mularaja the ancestor 
of the Anhilwad Chaulukyas killed Barappa the representative of Taila II 
in Gujarat and occupied Latadesa. During the subsequent period the 
destiny of Gujarat was tossed between the Paramaras, the Chaulukyas 
evidently the descendants of the Gujarat branch of the early Ghalukyas 
of Badami and the Yadavas of Devagiri until the Hindu kingdoms 
were engulfed by the Mohemadan invasions from the North in the 12th 
century A. D. 'I'hus, for about b centuries of years i.e. from the 7th 
to 12th century A. D. Gujarat owed its j)olitical security and cultural 
.integrity to Karnatak which likewise fed the famished nerves of the 
Andhradela (Telugu country) by implanting the Eastern, Chalukya 
Dynasty on the soil of Vengi-mandala in the 7th century A. D. 

After Krishna II, his grandson Indra III occupied the Rashtrakuta 
throne in about 912, The next powerful monarch of the family was 
Krishna III who ascended the throne in A. D. 939-40. He carried his 
arms far and wide and the Jura Prasasli engraved on a stone tablet at 
Jura in Maihra State in Central India recording his birudas and ex- 
ploits in pure Kannada Language and alphabet, bears ample testimony 
to his North-Indian campaign of conquests. In the South, he killed 
the Chola prince Rajaditya on the battle-field at Takkolam and made 
State entry into the Chola country {Tondaimandalam) with all pomp 
and paraphernalia and occupied it for a number of years. His reign 
is marked with astounding events both in the expansion of territory 
and the advancement of cultural arts. The Rastrakufa dominions ex- 
tended during his reign to the Chedi kingdom (Central India) in the 
North, Kheljaka-mandala (Gujarat) in the West, Tondaimandalam 
(Tanjore province in the Madras Presidency) in the South qnd the 
Vengi-rajya (Guntur and Krishna Districts) in the East. This vast 
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territory was administered by him through the feudatory chiefs and 
viceroys employed under his command. His trusted servants were the 
Gaogas of Talakad whose king Butuga II had married his sister R5- 
vakanimmadi. Butuga helped his brother-in-law both in the Northern 
and Southern expeditions and brought him vast treasures of war. It 
was, during the rule of his grandson, Rachamalla that the colossal 
Statue of Bahubali was set up at Sravana-Belgola, by Chamun^a, the 
author of Chdvundardya-Purdna. 

(ix) Taila II, a Western Chalukya prince was one of Krishna 
Ill’s officers ruling in a portion of the Bijapur District. During the weak 
rule of Kakkala, younger brother of Krishna III, Taila declared inde- 
pendence and occupied the Rashtrakuta kingdom destroying at one 
stroke Kakkala, Paramara, Munja, Ganga Panchala and others. The 
Paramaras under Siyaka Harsha had invaded and occupied Manyakh€ta 
during the reign of Kottiga, predecessor of Kakkala, and wrested Lafia- 
mandala which was finally lost to the Rashtrakutas. Thus, after a 
glorious career of over 220 years, the Rashtrakutas disappeared from 
the arena of political life of the Dekkan and Karnatak. 

By the close of the 10th century A. D. the old powers disappeared 
from the scene and a period of renaissance dawned in the political insti- 
tutions and the religious and economical life of Karnatak. The sys- 
tem of retaining the hereditary chiefs in their conquered province was 
as far as possible discontinued and the territorial divisions were re- 
shuffled to suit the needs of the administration. Governors or adminis- 
trators were appointed under the authority of the king, who were liable 
to transfer from one division to the other. The queens and princes, 
and the nearest relations of the king were, after an all-round practical 
training in political sciences, placed in charge of an administrative unit, 
to ensure security of peace and order in the country. 

The greatest adversaries of the Chalukyas of Kalyani were the 
Gholas of Tanjore who had succeeded to the Tondaimandalam or the 
Gholika-Vishaya of the Pallavas in the last quarter of the 9th century 
A. D. The Ghalukyas and the Gholas were constantly at war and 
invaded each others’ territories. To maintain an unchallenged peace 
in the newly acquired kingdom, Taila II had to put down the turbulent 
forces of Karahata, Konkana, Malava etc., and his son Irivabedanga 
Satyalaraya defeated Aparaditya of Konkapa. Irivabedanga Satyai- 
raya’s reign is marked with a series of fights with the GhSja king Raja- 
raja the great who according to the Hottur inscription had advanced 
as far as Donur in the Bijapur District with an army of 900,000 troops. 
Satya^raya appears to have commanded the resources of the Eastern 
Ghalukya king of Vengi and repulsed the intruder from the Ghalukya 
boundary. The feuds between the Ghalukyas and Gholas continued 
during the whole career of the Ghalukyas of Kalyani, the latter always 
taking an aggressive and attempting to create a division in the family 
of their adversaries. Vikramaditya V, Jayasimha II and SomS^ara I 
had to stem the rising tide of the Gholas and the Ghola king RajadhirEja 
was killed in the famous battle of Koppam which is identified vfidi 
Khidhrapur near Kolhapur, on the banks of the Kfishna or Koppal Ott 
the M. &. S. M. Railway line between Gadag and Guntakal. Som€i- 
vara I’s successor was Bhuvanaikamalla SomeSvara II who bore ah ill- 
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will against his brother Vikramaditya, had soon to accept defeat at the 
hands of his brother and divide the sovereignty between himself and 
Vikramaditya. The most powerful king of the family who extended 
the Chalukya dominions as far as the Guntur District in the East and 
Nagpur in C. P. in the north and actively associated himself in the 
politics of the Chola-Chalukyas of the east coast, was Tribhuvanamalla 
Vikramaditya VI, the founder of the Chalukya Vikrama era in super- 
cession of the ^aka era. This era was adopted for over one hundred 
years not only in Karnatak but in the territories where his influence had 
reached during his life time. The long reign of Vikramaditya VI was 
occupied with constant wars with the Cholas, the Chalukyas of Vehgi, 
Malava etc. It was during his time that the feudatory chiefs the Kala- 
churyas, the Hoysalas, the Yadavas and the Kakatiyas came to the 
fore by taking active part in the wars with the neighbouring kings, who 
ultimately found an opportunity to establish an independent kingdom 
during the declining days of the authority at the centre. 

(x) The Chalukya power was subverted by the Kalachurya Bij- 
jala in .about A. D. 1163 whose family usurped the throne for about 20 
years after which the Chalukya sovereignty was revived by Vira So- 
meiivara IV, for a short while, only to be finally divided by the other 
rising chiefs, the Hoysala, Yadava and the Kakatiya. Thus, the last 
quarter of the 12th century A. D., saw the rise of the new powers in the 
Dekkan and Karnatak who were constantly at war for the expansion of 
their respective territory. 

The age of the Chalukyas of Kalyani was one of renaissance and 
reform. They were the supporters of the Vaidika and pauranic religion 
as against their predecessors the Rashtrakutas and the Gahgas who 
were Jains, and accordingly they patronised art and architecture to pro- 
mote the revival of the Pauranik school of worship. They were prolific 
builders of temples for Vishnu and Siva, in superb architectural style 
which has earned a distinct name as the ‘Chalukyan style’ in the Indian 
styles of building. The temples of Trikiitesvara at Gadag, KaSiviS- 
veSvara at Lakkundi, Mallikarjuna at Kuravatti, and clusters of tem- 
ples at Kukkanur, Harajahalli, Chaudadanpur, etc., are the fine produc^ 
tions of this period. 

The Chalukyas were great patrons of literature and sheltered poets 
and philosophers with bounteous gifts. If Pampa and Ponna were the 
proteges of the Chalukya Arikesari II and the Rashtrakut i Krishna III 
respectively, Ranna was the court poet of Taila II, and Nagavarma, 
Durgasimha and Chandraraja etc. flourished in the reign of Jayasimha 
II. Vikramaditya VI patronised Bilhana and VijfianeSvara the famous 
poet and law-interpreter respectively. His successor Somesvara III was 
himself a renowned author and composed an encyclopaedic work Abfd- 
lashitdrtha-chintdmani. The Kalachuryas were the stalwart supporters 
of the Vlra4aiva renaissance under BasaveSvara which ushered in a new 
era in the religious and philosophic Literature of Karnatak. The new 
Vackana style of composition, the throwing open of the portals of the hidden 
treasures of the Vedas to the masses irrespective of caste and creed and- 
the introduction of the 8iva Bhakti element in Kannada literary works 
were some of the important contributions of the renaissance to, the re- 
.igious and social life of Karnatak. 
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The Yadavas of Devagiri who first appeared as powerful feudatory 
chiefs under Chalukya SomeSvara I and Vikramaditya VI, became 
independent rulers, under Bhillama (1187-91 A. D.), of the Chalukyan 
territory north of the Krishna. The Hoysalas occupied the portion to 
the South of the Tungabhadra and the doab between the Krishna and 
the Tungabhadra remained a covetable land for which constant wars 
were fought between the two families. In one of such expeditions 
Billama was routed and put to flight by the Hoysala Vira-Battala II 
at the famous battle of Sortur. Siihhana was the most powerful king 
of the family who carried his conquests far into the interior of the Shimoga 
district of the Hoysala kingdom in the South, subdued the Kayastha and 
Chola chiefs of the East coast, invaded Gujarat whose king Lavanya- 
prasada made a treaty with him in A. D. 1231. The family maintained 
its glory during the next two reigns of Krishna and Mahadeva. 

(xi) It was during the reign of Mahadeva, that Sri Madhvacharya 
preached his dualistic philosophy of Vishmhhakti which infused a new 
blood into the decaying veins of the people and spiritualised their out-look 
on life. The materalistic tendencies were however getting stronger 
and the rule of Ramachandra saw the disruption of the kingdom under 
the invincible attacks of the Mohammadan invader Allaudin Khilji 
through his general Malik Kafur. The Hoysala and Kakatiya were 
also shattered by the foreign invasion ?is a result of which the whole of 
South India and Dekkan were rolled in chaos and disorder. 

The Hoysala dynasty is famous not only for the various exploits 
of the kings like Vishnuvardhana, Vira Balla}a II and Ballala III but 
for the patronage they gave to the rise of the Vaishnava philosopher 
Ramanuja who propagated the religion of Vishnu-bhakti throughout 
the length and breadtli of the Karnatak and Tamil land. The mag- 
nificent temples of Belur and Halebidu which are built in the fully evol- 
ved Chalukyan style called “The Hoysala style” are the finest pro- 
ductions of the Hoysala period. Besides other writers, the Vaishnava 
poet Rudrabhatta the author of the Tagannatha Vijaya was the protege 
of Vira Ballala II. 

As stated above, the Yadavas came into direct conflict with the 
Hoysalas and extended their sway into the north Mysore towards Shi- 
moga while the latter under Ballala III had maintained their territory 
in the East upto the Anantapur District where his inscriptions are dis- 
covered. Similarly, the Kakatlyas of Warangal waged constant wars 
with the neighbouring Hoysala and Yadava monarchs. This weakened 
the power and solidarity of the Hindu kings of the Dekkan and offered an 
opportunity to the Mohemmadan invader to sweep off the whole ex- 
panse of South India at one expedition. The unchallenged march 
of the Mohammadan general Malika Kafur was stemmed for a time 
by the Hindu chief Kampilaraya and his son Kumara Rama of Kum- 
mata-durga near Hospet ; but his single-handed struggle to spare the 
Dekkan from the catastrope of foreign invasion ended in his own di- 
saster due mainly to the treacherous machinations of Malika Kafur 
as recorded in the Paradara-Sodara-Ramana-charite of Nanjupda. The 
fall of Kaihpila’s kingdom left no hope in the bosom of a Hindu chief 
to assert his power in these unsettled political conditions. But in the 
short interval, the circumstances had shaped themselves faVdurably 
for the rise of a new Hindu power due to rebellion of the Mohammadan 
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officci's against their suzerain power at Delhi : and the two sons of 
Sangama namely Hakka (Harihara I) and Bukka I who had been the 
State officers under Kampila, proclaimed themselves as kings in the 
Snccstral territory of Kampiladeva. Their kingdom was first com- 
prised within the limits of the Hoysala country and in course of time 
included the whole strip of land between the three oceans except the 
small Mohammadan States of the Dekkan which had risen in the early 
part of the Hth century A. D. The kingdom of Vijayanagara had a 
lengthened career of over 300 years being subjected to the rule of three 
families one succeeding the other viz. (1) The Sangama dynasty ; 
Saluva usurpation, (2) 'I’he Tujuva family and (3) Aravidu or Kar- 
natak dynasty. The empire rose to its zenith of glory under Devaraya II 
of the first dynasty whose conquests in the Tamil and Telugu countries 
established and extended the influence of the family on a wider area. 
This continued with rising success until the invincible power of Kyishna- 
devaraya was acknowledged as supreme in the whole of South India and 
Dekkan. Krishnadevaraya’s expeditions in the Tamil land and Orissa 
have left an indubitable stamp of his power in those countries in the form 
of temples and munificent gifts to the gods. 

The first dynasty was inclined towards Saiva worship and many 
Saivii poets and philosophers like Kriya akti etc., rose under their 
patronage. The SaUivas and Tuluvas were Vaishnava in their per- 
vasion and the Madhva philosopher-saint Sri Vyasatirtha was the royal 
preceptor of Vira Narasimha, Krishnadevaraya and Achyutaraya, as 
can be gathered from the Vydsayo^icharita of Somanatha Kavi and the 
numerous inscriptions found in Hampi- Vijayanagara. The Vaishnava 
teachers Vedantadesika etc., were also sheltered by the royal support, 
during the 'fuluva rule. The Haridasakuta organisation sponsored by 
Sri Naraharitirtha a direct pupil of Sri Madhvacharya, and supported 
by Sripadaraya, Vyasatirtha etc., grew stronger and preached Vishnu- 
bhakti and spiritual love as the surnmum bonum of life. Like the Vachanas 
of the Vira Saiva saints on the side of Saivism, the sonorous hymns of 
the Dasas on the Vaishnava cult ushered in an age of renaissance in 
literature, arts and daily routine. The temples of Vijayavifithala, 
Krishnasvami etc., at Hampi were the results of the new era. Like the 
Ghalukyas of Badami and Kalyani, the Tuluva kings revived the worship 
of Pauranic deities particularly Vishnu in the form of Vitthala, Krishna, 
Ranganatha, Sesha^ayi etc., though the sculptural and architectural 
art had become conventionalised by the 15th — 16th century A. D., 
the Ddsakuta of the Vaishnava saints Purandaradasa, Kanakadasa 
etc., revived the indigenous school of Karnatak music with their 
original contributions which was adopted by the greatest votaries of 
musical art in the_ Tamil and Telugu countries. Tyagaraja a well- 
known saint of the Andhrade^a was a direct pupil of Purandaradasa who 
is believed to be the avatdra of Narada. 

The height of the Hindu power under Aliya Ramaraya was soon 
laid low, due to various causes, by the combined forces of the four 
Mohammadan principalities of the Dekkan and the power of Vijaya- 
nagara was shattered on the battle field of Rakkasa Tangadgi in A. D. 
1565. Tirumala brother of Ramaraja attemped to restore the family, 
but finding it impossible retired to Penugonda. The descendants of the 
main line finally took shelter from the storm of Mohammadan invasion 
at Chandragiri from which hill fort Sri Rangaraja is stated to Jhave 
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handed over to the English the site of modern Madras together with 
the privilege of coining money on the condition that the English would 
preserve on their coinage “the representation of that deity who was the 
favourite object of their worship”. 

(xii) As a saviour against the Mohammadan aggression the Mara- 
thas under Sivaji rose to power and occupied practically the major 
part of the North Karnatak. Their successors the Peshwas the Brahman 
ministers of the Marathas saved the tottering Hindu culture by their 
shrewd policy of empire- building with the material support of the chiefs 
and manpower of Karnatak. Karnatak threw in its lot with the Pesliwas 
and with a single-minded loyalty helped to establish their authority. 
But the overpowering influence of the Western colonists who landed in 
India first as traders but subsequently participated in the politics of the 
country turned the tide of events and the British rule was ultimately 
established on the soil of Karnatak as on that of the whole of India. 

(xiii) In this brief survey of the history of Karnatak, the following 
points deserve to be noted : — (1) Karnatak was one of the foremost 
powers in India from the earliest period of history and maintained its 
integrity till the advent of the British rule. It was conscious of its se- 
parate cultural unity till the fall of the Vijayanagara rule in 1565. 
But by the introduction of the Maratha sway in Karnatak the first foreign 
influence was thrust on the people of Karnatak, but it being a supporter 
of Hindu culture as a whole, its oppression was not felt though the nerve 
of Karnatak was not recognised at its worth; (2) The Kannada lan- 
guage was spoken in the extensive region from the Kaveri to the G da- 
vari and this vast territory was held under their sway, practically by the 
indigenous rulers of Karnatak i.e. the Chalukyas of Badami, the Rash- 
l^rakutas of Malkhed, the later Chalukyas of Kalyani the Hoysaja and 
Yadava rulers and lastly by the kings of the Vijayanagara dynasties, 
i.e. roughly during the past nine hundred years. Consequently the area 
presents a uniformity of culture, and the unity of thought and aspirations 
in the social, religious and economical life of the people. All the above- 
mentioned royal families have been historically pi'oved to be the original 
inhabitants of Karnatak speaking Kannada in their homes. But after 
the fall of the Vijayanagara empire, this homogeneity of administration 
was shattered and the imposition of the Maratha rule on Karnatak in 
the 17th century A. D. — though un-antogonistic in spirit and culturally 
whole-some — paved the way for the disregard of the necessity of lin- 
guistic uniformity for the cultural advancement of a country. Within 
a few decades, the whole of Karnatak was over-run with the bias for 
Marathi to the detriment of the Kannada the language of the soil ; 
(3) The influence of Karnatak in the historical period spread to the 
Latamandala in Gujarat and the Vengi-Vishaya in Andhra continuously 
for over 500 years. It may be noted that some of the Kannada families 
that settled in North India apparently during the political campaigns 
of the Rashtrakuta kings Govinda III and Krishna III as well as of 
the Chalukya Vikramaditya VI, founded separate ruling dynasties in 
their new homes, to wit, the family of Nanyadeva of Nepal rulers and 
the Senas of Bengal. 

Thus, it may be concluded that Karnatak was the most powerful 
political and cultural centre in India and maintained its international 
superiority until the decline of the Vijayanagara house-hold in the 1 6th 
century A. D. 
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THE KRTA ERA' 


By Professor K. B. Vyas, M.A., F.R.A,S., 

Elphinstone ColUgt, Bombay 

I 

I T is well-known that the Vikrama era, now in almost universal use 
in Northern and Western India, is mentioned specifically for the 
first time in the epigraphs of the 9th century. Prior to this it 
was known first as the Krta and then as the Malava era. The designa- 
tion Kfta is found in inscriptions from the beginning to the 5th century 
of the Vikrama era. Thereafter it assumes the name Malava down to 
about the 9th century. That it was one and the same era that was 
known by these different names at different periods is a fact now well 
established. 

However, while the Malava and Vikrama eras derive their names 
from the Malava people and their illustrious leader, the term Kfta 
has remained a veritable puzzle. 


II 

This queer term Kyta has exercised the minds of scholars consi- 
derably. Various explanations have been brought forward to account 
for its origin and its nomenclature, but none has yet met with universal 
acceptance, 

(1) Fleet, confronted with the problem of the interpretation of 
the term Krta in the Gahgadhara inscription of Kfta year 480, reading 

^^3 • • • suggested that meant ‘made, effected, established 
by’, and assumed the three letters preceding it as indicating the name 
of the founder of the era.* 

(2) Sir R. G. Bhandarkar pointed out in a discussion the inadmis- 
sibility of such an interpretation. He suggested instead that Kfta might 
be taken as expressing the sense of ‘four’. 

(3) In the light of this criticism Fleet revised his opinion and de- 
cided to take Krta as meaning ‘made, done, performed’. He considers 

in the Gangadhara inscription having a practically similar sense as 
redundant.^ 


> a paper read before the Tenth Session oS the Indian Historical Congress, 

held at Bombay in December, 194’7. 

* J. F. Fleet, Inscriptions of thi Early Gtg>ta Kings, Corpus biscriptionun Induarum 
Vol. Ill, 1887, pp, 73n, 76 & 77. 

** Fleet, op. cit,, 73n. 
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(4) Dr. D. R. Bhandarkar surmised that “what is now known as 
the Vikrama era was invented by the people or astronomers for the pur- 
pose of reckoning years and was consequently originally known as Kfta, 
which means ‘made’.” He is inclined to think that the Malavas had 
nothing to do with the actual foundation of the era, as the phrase 

(i.e. ‘handed down traditionally’ (not originated) among the 
Malavas) indicates. It shows merely that the Malavas were in posses- 
sion of a traditional mode of reckoning years, known as Kfta.* 

(5) Fleet found it necessary to revise once again his opinion. He 
questioned Dr. D. R. Bhandarkar’s suggestion on the ground that the 
Vikrama era has never been an astronomical reckoning, but has always 
remained a great historical reckoning of Northern India. He suggested 
that Krta may be connected with Ki-li-to, the people who according 
to Yuan Ghwang seized the sovereignty of Kashmir after the death of 
Kaniska.* Fleet’s view has been rejected by Konow.* 

(6) Mm. Haraprasad Shastri* suggests that Krta indicates the 
name of the first year of a cycle of 4 years,® current in the Vedic period. 
Upto this time only three inscriptions in Kfta era were known : the 
Bijayagadh pillar inscription of the Kfta year 428, the Mandasor ins- 
cription of Krta year 4G1, and the Cahgadhara inscription of Kfta year 
480. Of these the second date leaves one as remainder after dividing it 
by 4, and therefore fits in with the hypothesis. In the Gahgadhara 
inscription of 480, the phrase f^g suggested, according to Mm. 
Shastri, that 480 is the expired year, and the next year, 481, is the running 
one. Similarly he believes that the Bijayagadh inscription of 428 also 
records, very probably, the expired year. 

(7) Konow disagrees with Fleet and Bhandarkar. He rejects 
Mm. Shastri’s theory because every year of the era and not every fourth 
is designated as Krta. He explains that ‘Kfta is the best throw in the 
play of dice, when the number of points is divisible by four, and a Kfta 
year is a year divided in three seasons each comprising four months.’ 
The designation Kfta is chosen to distinguish the era from another older 
one, which may be the older l§aka reckoning.® 

(8) Dr. D. R. Bhandarkar gave up his earlier theory and postulated 
an altogether different hypothesis in 1932.'* He pointed out that the 
Harivarh^a and the Vanaparvan of the Mahabharata describe the evils 
of the Kaliyuga and prophesy that a Brahmin named Vis^uyaSas, will 


I D. R. Bhandarkar, Mandasor Inscription of Naravarman, Indian Antiquary, Vo]. 
XLH, 1913, f.. ie3. 

s Fleet, Journalqfthe Royal Asiatic Society, London, 1913, pp. 994*-998. 

* Sten Konow, Kharoffhi Inscriptions, Cvpus Inscriptionum Induarum, VcA. II, Pt. I, 
1929, p. Ixxxvi. 

4 Mm. Pandit Harapras^ Shastri, 'Mandasor Inscription of Naramrman : the 
Malava Tear 461 ; Epigraphia Indica, Vol. XII, 1 91 3-1 4, pp. 31 9-320. 

* In this cycle Kfta is the first, Treta is the second, Dvapara is the dtird, and Kali 
is the fourth year. 

* Sten Konow, op. cit., p. Ixxxvi. 

* D. R. Bhandarkar, 'The Tears called Krita, or the Origin qf the Vikrarha Era', 
Indian Antiquary, Vol. LXI, 1932, pp. 101-103. 
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be bom as Kalki in the town of Sambala in a Brahmin family, will be a 
supreme ruler {cakravartin), and a righteous conqueror {iharmavijay ). 
He will exterminate the Dasyus, perform the ASvamedha sacrifice, give 
back the earth to the Brahmanas, and will usher in the Krta age. Ac- 
cording to Dr. Bhandarkar this description will apply to Pusyamitra 
admirably, as he was a Brahmin, a supreme ruler, a righteous con- 
queror, and as he celebrated the ASvamedha sacrifice and re-established 
the Brahmanical religion. In the Kaliyuga, which preceded the advent 
of Kalki, Buddhism predominated and there was preaching by Sudras. 
Harivahi^ says that this state of things was ended by Senani Dvija, who 
cannot but be Pusyamitra. As Jayaswal has shown, the Purauas, and 
particularly the Matsyapurana, refer to Kalki as having actually flouri- 
shed and ushered in the Krta age. Dr. D. R. Bhandarkar questions 
Pu§yamitra’s generally accepted date (180 B. C.), and is inclined to bring 
him down to 75 B. C. on the basis of paleographical evidence. An ins- 
cription of Dhanadeva, sixth in descent from Pusyamitra, is paleogra- 
phically akin to the records of Northern Ksatrapas, 1st century A. D. 
Pusyamitra subdued the Mlecchas and became a supreme ruler and a 
righteous conqueror in about 57 B, C. He, therefore, is the usherer of 
the Krtayuga. Thus Dr. Bhandarkar submits that “the Vikrama years 
were originally the years of Krtayuga^ and that this epoch was ushered 
in most probably by Pusyamitra, the founder of the Sunga dynasty.” 

(9) Sri D. N. Mookerjee accepts, in main, this theory, but postu- 
lates a different initial date for the Krta era.^ 

He points to the statement in Kalki Purdna that Kalki defeated the 
Buddhists, the Jainas and the Mlecchas with the help of King Vi^akha- 
yupa and introduced the Krta age. Vi§akhayupa was the son of King 
PMaka of Avanti (528 B. G. — 504 B. C.). ViSakhayupa’s reign falls bet- 
ween 504 B. C. and 454 B. C. With the help of ViSakhayupa Kalki 
reintroduced the Krta era sometime between 504 and 447 B. C. Pos- 
sibly King ViSakhayupa of Malva marked the introduction of the Krta 
era by granting a republican constitution to the Malavas. 

Thus, Mookerjee contends, the Krta era should not be identified 
with the present Vikrama era or the Malava-gatjia era, but with the 
earlier Sri Harsa era of 458 B. C. mentioned by A1 Beruni. He tries to 
support his view with evidence from an unknown work on Hindu astro- 
nonjy entitled Oraha MaHjari and the Jaina and Buddhist traditions 
about Kalki. 

This theory rests simply on tradition and ignores the contemporary 
inscriptional evidence, a circumstance, which renders Mookerjee’s 
hypothesis untenable. Moreover, the Krta ; Malava era has been 
synchronized and proved identical with the Vikrama era by a host of 
eminent authorities? 

1 Dhirendra Nath Mookerjee, The Krta Era, New Indian Antiouary, January, 
1943, pp. 229-234. ' " 

» Cf. Fleet, QII, III, Introduction, p. 68 ; A. S. Altcikar, Samvatsara 

5a&»^ik.«i4aeatbi) Octe^jer, 1943, p. 696; D. R. Bhandarkar, ‘The Vikrama Era’, Sir 
R,^ammfki^(3srMinmaratiah VUltmie, 1917, pp. 193-194 ; etc. 
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(10) The latest theory of the origin of the Krta era and the ex- 
planation of the term is propounded by Dr. A. S. Altekar.* 


He criticises Fleet’s view on the ground that it cannot explain the 
expressions such as (Mandasor inscription 

of Naravarman) where Krta appears evidently to be the proper name 
of the era. Similarly he rejects Mm. Shastri’s theory as it cannot fit 
in with several Krta records now available, viz., the inscriptions of Krta 
years 282, 295, and 335 none of which can be reckoned as the initial 
years of the 4-yearly vedic cycle, even if we assume them to be expired 
years. Dr. D. R. Bhandarkar’s first proposition that the Vikrama era 
was founded by the people or astronomers is also unacceptable in view 
of the fact that none of the famous Hindu astronomers like Aryabhata, 
Varahamihira or Brahmagupta is known to have ever founded an era. 
Dr. Altekar similarly rejects Bhandarkar’s other theory that the Krta 
era, a ‘Krta yuga’ or ‘a golden age’ was first started by Pusyamitra 
Suhga,on the ground that Puranas almost invariably refer to the Kaliyuga 
as the current age, and that Pusyamitra’s time, fixed by unanimity of 
opinion at 180-150 B. G., can on no account be arbitratrily brought 
down to 57 B. C. as suggested by Dr. Bhandarkar. 


Dr. Altekar’s ofwn theory may be summarized as follows : From 
the inscriptions dated in Krta calendar it appears that the era was tra- 
ditionally handed down to the Malava tribe. It does not designate any 
part of the era, but the whole collection of years (cf. Dr. 

Altekar suggests that the era may have been known by that term, because 
of the name of its founder. Krta might have been the name of a king or 
a leader. Though Krta as a personal name is not familiar in later In- 
dian history, instances are not wanting of its use in earlier times. Thus 
there is nothing inherently improbable, according to Dr. Altekar, in 
postulating that Vikrama era may have been originally started by a king 
or a leader or general named Krta to commemorate his signal victory 
over the l§akas, who had usurped Ujjayini for a while. Krta might have 
been given the title Vikramaditya by a grateful people, who owed to 
him their emancipation from the Saka tyranny. Dr. Altekar also points 
out that Krta has another meaning in the Vedic language, viz., ‘booty*, 
which is not very common. Thus Krta will also incidentally signify the 
stupendous booty secured by King Krta. Later on when the memory of 
Krta had faded away in Malava, the designation naturally changed to 
Malava era. 


Dr. Altekar postulates this theory as only a tentative interpretation 
particularly because no evidence of the existence of a king named Krta 
in ancient Indian history has yet been forthcoming. Thus, as Dr. 
Altekar puts it, the problem of the interpretation of the term Krta is 
still an open question. . 


^ A. S. Altekar, 'Three Maukhari Inscriptions on Tupas : Krita tear stjj,’ Epigraphia 
Indiea, Vol. XXIlI, 193fi-1936, pp. 49-60 ; and 'Vihdfua S^mvdtspra' 

October, 1943, pp. 698-700. 



THE KRTA ERA 


23 


III 

We shall now attempt to find a solution to this rather intriguii^ 
problem. 

( 1 ) The phraseology of inscriptions like 

(MandMor inscription of Kfta 461), and # 5 . . . (Nagari 

inscription of Kfta 481), indicates that the terms Kfta and Mmava have 
the same relative position and should be interpreted in a similar manner. 

(2) Turning to the provenance of the Kfta inscriptions we find that 
all of them come from south-eastern Rajputana,’ touching the northern 
border of Malva. In this region the Krta designation was predominantly 
used. According to Dr. Altekar it was also a centre of an important re» 
vival of Vedic religion during this period. 

(3) (i) Now this (S. E. Rajputana, where Kfta designtation 
was most popular) is the same region which is referred to by Yuan 
Chwang as K’i-T’a and described as follows :* “From Malwa the pil- 
grim went north-west about 300 li^ (or 3 days’ journey) to the K’i-T’a 
country. This was above 3000 and its capital above 20 li in circuit. 
It was a rich district subject to Malwa to which it bore a resemblance.”* 
“From K’i-T’a 1000 li is Fo-la-pi”.® 

(ii) Beal, of course, reads K’i-T’a as Kie-ch’a. But as the renovm- 
ed Ginologist Takakusu notes, in Chinese Ch’a is often misprinted lor 
t’u.® Thus as the Chinese characters ch’a and t’a are liable to be con- 
fused, and as Watters, an admittedly more accurate writer, is inclined to 
read the word as K’i-T’a instead of Kie-ch’a, K’i-T’a in all probability 
represents the proper reading. 

(iii) Besides, if Kie-ch’a were accepted as the correct reading, 
it would definitely point to Kaccha, which will not fit into the context 
on account of its far greater distance and the direction in which it lay 
relative to Malwa and Valabhi. From the Krta country the pilgrim 
might have mistaken the westerly or slightly south-westerly direction of 
Valabhi for the northern ; perhaps he first went north and got on to the 
high-roads connecting Binnamala and Gujarat, and later turned to the 
south. But if Kaccha is accepted as the intended meaning, then the nor- 
therly journey of 1000 li ( —200 miles) from Kaccha to Valabhi will be a 
gross error on the part of the great Chinese savant, which is improbable. 
If scholars like Julien and Beal thought that K’i-t’a indicated Kaccha, 
that was because they did not know of the existence of a Krta country 
(the exact term we shall give later on) north-west of Malwa. Some of 


* Cf. A. S. Altekar, Epigraphia Indica, Vol. XXIII, 1036-36, p, 61. 

* Thomas Watters, On Yuan Chwang's Travels in hvlia, Vol. II, 1906, p. 246. 

* = 60 miles, 

* Cf. S. Beal, Buddhistic records of the Western World, Vol. il, 1906, p. 266. “This 
country (Kie-Ch’a) is 3000 li , . . The population i.s dense. The establishn ents wi^thy. 
There is no king amongst them ; the country is an .ippanage of^MSlwi, and the climate, 
products of the soil and manners of the people are very similar in both countries. From 
this going north 1 000 li or so we come to Fa-la-pi (V alabhi) . ’ ’ 

* , Watters, Ibid, 246. 

Vide J. Takalnuu, 'A Record of the Buddhistic Religion as praetisef in India and 
the Malof Archipelago’ (671-695 A. D.), by I-tsing, Tr., Oxford, 1896, p. xxxn. 
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them are aware of the disparity between Chwang’s estimate of the dis- 
tance between Malwa and K’i-t*a and the actual distance bet^^ecn 
M&lwa and Kaccha^ if the latter is construed as representing the Kfta 
country. 

(iv) According to Watters’ scheme of transcription K’i might stand 
for or and t’a represents aspirated dental n approaching v. Thus 
K’i-t’a might approximately represent a Prakrit word like 
are also possible) or 

(4) The existence of a Katha (or Katha) people in the centuries 
preceding the Christian era is vouchsafed by the contemporary evidence 
of early history. 

The Greek writers mention Kathaians (equated to Kashas by Jayas- 
wal) as one of the most powerful ‘nations* of India. Their capital in 
Alexander’s time was Sahkala. They enjoyed the highest reputation 
for courage and skill in the art of war, and shortly before their encounter 
with Alexander they had defeated both Poros and the king of the Abhi- 
sluras. In their battle with Alexander they did not submit even though 
they were tremendously outnumbered.^ The Kathas and Madrakas, 
as Jayaswal points out, were also known for their learning, just as Ksud- 
rakas and Malavas (the latter then living on Hydaspes, i.e. the Jhelum 
after its unity with the Chinab) were renowned for their bravery.* The 
Katha recension of the Yajurveda and the Kathopanisad owe their origin 
to (he Kathas, whose antiquity reaches back to the Vedic times.* The 
Kathas determined franchise by birth* and elected their ‘king’* in con- 
tradistinction to Ksudrakas and Malavas who had no ‘king’ consul, 
and were, therefore, required to send 100 to 150 representatives to nego- 
tiate the treaty.® The Kathas were originally a tribe, for Patanjali 
mentions and as meaning ‘of the Katha tribe’ and ‘men 

of the Katha country’.* 

(5) Katha or K’i-t’a appears to be the original term current in 
popular speech ; Krta is only its Sanskrit restoration, which even in its 
Sanskrit garb has not been able to shake off the Prakrit Instrumental 
Plural termination in five copies of Krta inscriptions (Krta inscription of 
284, of 295, three copies, and of 335). The plurality of the inflections 
in which the word Krta appears, points almost certainly to its Prakritic 
origin. Such restorations are frequently met with. It is very likely that 
the original Prakrit word Kata signified the Katha people, the Kathaians 
of the Greek writers and the K’i-t’a people of Yuan Chwang. As in 
the early centuries of the Christian era the Prakrit word also repre- 
sented Sk f«T (cf. t ^ Afokan Rock Edict II, Girnar), the com- 
poser of the inscriptions (dated in Krta era), naturally, transformed the 
original word Kata (ta perhaps aspirated) into the respectable-looking 
Sanskrit Kfta, though the terminations still betrayed its real self. 


* K. P. Jayaswal, Hindu Polity (Vols. I and Ii combined) 1924, Vol. I, p. 64. 
» Ibid., 1, 138. 
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We have now to correlate the terms Kfta : Malawa : Vikrama, 
which arc found to have designated the Vilnrama era at different con- 
secutive periods. 

As legends like ^ ^ : appearing on M^va coins of 
the 1st century B.C. would show, a great victory seems to have been 
won by the Malavas and Kftas (in alliance perhaps with other powers), 
a victory which probably emancipated them from the tyranny of a bar- 
barous foreign power. This momentous event was naturally an occasion 
for the initiation of an era. It was known to outsiders as the era of 
MaJavagana, for it was the Malavagai;]ia that led the war of independence 
against the Sakas, and, again, it was there that the era was generally 
current. The Krtas, too, who had joined with the Malavas in the com- 
mon battle for freedom, similarly celebrated their emancipation by 
counting an era from the date just as the Malavas, their brothers in arms, 
had done. It was of course identical with the M^lava ( =Vikrama) era. 
In the Krta country the era naturally took the name Kfta. No incon- 
gruity between these two parallel designations Kfta and Malava struck 
the ancient people, as then Krtas (or Ka^ihas) were almost identical 
with the sister-tribe, the MMavas. Chwang’s description of the Krta 
as attached to the Malavas and the contiguity of the Krta country to 
Malawa confirm this opinion. ' The amalgamation of both the people 
into a greater Malva must have commenced sometime before Chwang 
and ended sometime after him, with the result that subsequent docu- 
ments refer exclusively to the Malava era. 

The numismatical evidence on Malava coins (*nw>rJrt?r etc.) 
precludes the suggestion that the era was originally founded by the Kftai, 
and was later on adopted by Malavas when they expanded and absorbed 
the neighbouring Krta province. 

The relation of the Malava : Vikrama era is a different problem, 
which has been explained by the present writer elsewhere.* 


* Cf. Watters II, 246 : “It was a rich district subject to M&lwi to which it bore 
resemblance.” Also Beal II, 266: “TTic country is an appanage of MSlwi and.... 
manners of the people are very similar in both coimtries.” 

* Tide K,B. Vyas, ‘The Vikrcanadiha Problem : A Fresh Aimalt tf tk» 

Bhaniarkar Oriental Research /wtiftrfe, July-October, 1946. 
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Introduction 


I T is well known that in India difTerenccs of opinion existed at one time, 
especially in the early years of war with regard to rise in prices on 
the condition of rural pco|)lc. Seeing that the farmers are able to 
obtain higher prices for their produce from land, some are led to believe 
that the price rise is to the general economic advantage of the peasantry. 
At the other end, others equally well informed, have maintained that 
whatever would happen in theory, in practice every rise in price level 
has meant more difficulty and more poverty in the rural areas. The 
matter is indeed of great significance, for among other things, price 
changes have always been deemed a powerful force in effecting changes 
in production and distribution of wealth among different occupations 
and classes in society. Nevertheless, a rise in the level of prices should 
not necessarily be looked at as an evil. If rise in prices is followed by a 
flourishing industry and a stimulated growth of all productive activities, 
increased production and employment, a reduction in debt position and 
an improvement in the standard of life of people generally, it is no doubt 
a thing to be wished for. In fact, there were instances, when the govern- 
ments of some countries deliberately resorted to push up prices through 
inflation in order to ward off the disastrous effects of a severe depression. 
Broadly speaking, however, a sharp rise in prices must be reckoned as a 
curse on society as it affects different groups of persons unequally, trans- 
fers wealth from one class to another, while the excessive windfalls to 
individuals, business-men, traders, speculators and profiteers or black- 
marketeers, all proceed, in a large measure, out of a sharp rise in prices. 
It is deplorable that even at this stage it does not appear that the admi- 
nistrators or the Government have any clear conception of the causes, 
the magnitude and the general effects of the ruling high prices as it is 
evident from a suggestion recently made in the Indian Parliament (Legis- 
lative Assembly) by one of its members for setting up a commission for a 
thorough investigation into the inflationary price spiral in order to devise 
appropriate measures to bring down prices. Nonetheless, agreement 
among agricultural economists appears at present to be substantial re- 
garding incidence of high prices on the agrarian economy, although so 
no systematic enquiries of a comprehensive nature were conducted 
in diis direction. 
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Method of £nq.uiry 

There are at least two ways of approach fcMr analysiiag the effects 
of high prices on rural prosperity. In the first place, we may ana^K 
the various aspects of economic activity that are influenced by a rise in 
prices in a direct or indirect way and group them for purposes of our study 
into some of the following headings, viz. effects on income, on rents, 
wages, interest and profits, or generally on production costs, on asset* 
liability position (on the position of general borrowing and on mortgage 
debt), on standard of living, and other effects like allocation of resources 
and on crop structure. Or alternatively, we may prefer to study the ques- 
tions at close quarters by directly basing the enquiry with reference to 
various classes of people, such as the big landowners (lessors or owner 
cultivators or partly both), the middle class ryots, the small peasants, 
the tenants and the mass of the rural proletariat ; and also, to appraise 
the prosperity or the reverse of different classes of agriculturists as 
contrasted with others like the business and trading communities. The 
second line of approach sharply narrows the scope of the problem, for it 
implies that the questions pertaining to theoretical considerations have 
to be left aside, unless they directly involve matters connected with poli- 
cy and programme or changes in the financial structure of agriculture. 
A combination of these methods, therefore, seems to have more value 
and an approximation of it is attempted in this paper, emphasising espe- 
cially questions related to changes in the financial structure of agriculture. 

Extent of Rise in Prices and its General Effects 

A sharp rise in prices is characteristic of the last war and its wake. 
According to the general index of wholesale prices of commodities pub- 
lished by the Economic Adviser, Government of India, there was a rise 
from 100.3 (base: 19th August 1939=100) in August 1939 to 241 in June 
1942 and 247.1 in December 1945, while the index number in March 1947 
was 292.7, thus recording a rise of about 50 points after cessation of war. 
It may be seen that approximately the prices of commodities have risen 
by 2^ times the pre-war level by the middle of the year 1942, and remain- 
ed more or less at the same level during the rest of the period of war, 
while they have recorded a further ascent upto 3 times within the next 
two years after the cessation of hostilities. It must be noted that these 
figures of the general indices may throw light only on the broad position, 
but they cannot possibly be taken as sufficiently indicative of the correct 
situation, because it is not the controlled prices that represent the actual 
conditions in the markets, but it is rather the prices of the black market 
which really predominate the market operations in every-day-life. 
Moreover, the price rise is not equal in case of all commodities. It is in 
thin variation in its incidence, the economic consequences of inflation 
are reflected. The effects of inflation on society are summed up by 
Keynes as follows : “Inflation redistributed wealth in a maimer very 
injurious to the investor, very beneficial to the business man, and pro- 
bably, in modem industrial conditions, beneficial on the whole to the 
earner.”^ A detailed analysis of the various causes and the course the 
price inflation has taken since the outbreak of the war, however, docs 
not fall under the purview of our study. 


^ A Tract on Monetary Reform byj. M.4^ynes, Cb. l,p. 30» 
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Debt Position 

To take in the first instance the question of indebtedness, it is pre* 
sumed in many quarters that under conditions created by war, agricul* 
turists* incomes must have considerably risen and the volume of debt 
has been wiped out or reduced to a large extent — an impression which 
perhaps gained ground from a glance at the figures relating to loans and 
advance payments made to cooperative banks. 

Table No. 1 shows a comparative statement of number of loans, 
amounts disbursed, amounts collected and advance collections of the 
primary land mortgage banks, (119 in all), in Madras Province during 
1939-40 and 1944-45.' 


Table No. 1 



Num- 

Amount 

! Amount 

; Advance 

Increase (plus) 


bcr of 

disburs- J 

I collected 

* collec- 

or decrease (-) 

Year 

loans 

ed 

1 (includes 

j tions 

in the loan 



1 

1 1 

advance 

■ made 

amounts out- 



1 

payments) 


standing to banks 



1 R., 

Rs. 

R». 

Ks. 

1939-40 

2,788 

42,81,940 

13,18,970 

5,28,786 

29,62,970 

1940-41 

2,846 ! 

! 40,77,760 

18,09,756 

8,57,793 

22,68,004 

194.-42 

2,968 

! 40,32,100 

22,97,076 

12,12,429 

17,36,025 

1942-43 

1,714 

23,65,160 

37,84,734 

24,44,201 

-14,. 9,674 

1943-44 

1,283 

18,24,895 

35,32,425 

25,3. ,379 

-17,07,630 

1944-46 

1,307 

24,76,977 

26,07,167 

14,72,982 

.1,30,190 

Total . . 

12,006 

1,90,58,832 1 

1,63,50,127 

90,47,670 

37,08,706 


It may be seen that in the two years 1942-43 and 1943-44 both 
the number and amounts of loans disbursed recorded a sharp decline, 
while the amounts collected by way of advance repayment of loans have 
taken an upward curve and risen. But there set in a trend in the oppo- 
site direction in the next year. To quote the Administrative Report 
of the Madras Co-operative Central Land Mortgage Bank, this is account- 
ed as follows : “The advance payments by borrowers in the two peak 
years were due to the increased value of land and produce. The cost of 
production in the agricultural industry had increased much more than 
the rise in the prices of agricultural commodities. This factor has ad- 
versely affected the profit position of agriculturists and to a great extent 
this was responsible for the subsequent fall in advance collections.”* 

Table No. 2 contains further statistics regarding number and amounts 
of advance collections, loans cleared, etc., with sources from which pay- 
ments are made during the three years (1942 to 1945) for 54 primary 
land mortgage banks in the Madras Province.* 


I Compiled from the Administrative Reports of the Madras Coop. Central 
Mortgage B^k Ltd., Madras, for the years 1942-43 to 1941-45. 

* yide Annual Report of the Madras Coc^. Central Land Mortgage RanV y^t d. 
lor the year 194^6, p. 2. 

* For details of the names of the primary land mortgage banks and corresponding 
figures for each of these banks see Chapter IV, p. 225, st. No. 19 of my thesia-on the 
"Land system of Madras province," 1941 (to be published). 
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Table No. 2 


Year 

1 

Number 
of lo^ 
in which 
there are 
advance 
repay- 
ments 

Amount 
of loans 
repaid 
in ad- 
vance 

1 

I 

Rs. 

Num- 
ber of 
loans 

Amount 
of loans 
paid in 
advance 
in full 
discharge 
of loans 

Rs. 

Of the total amount of loans repaid 
in advance, amount of repmyments 
made taking advantage of ; 

clear- 
ed in 
ad- 
vance 

.(">. i 

Rise in 
prices 
of agri. 1 
products ! 
Rs. i 

(*) 

Rise in 
prices 
of agri. 
lands 

Rs. 

Jiic. 

sour- 
ces of 
income 
Rs. 

1942-43 

■SHI 


632 

7,74,913 

6,23,633 

4,92,6- 0 

1,60,887 

1943-44 

■EwI 


781 

8,36,069 

6,92,612 

4,50,637 

6,31,607 

194446 

Imm 

8,63,818 

585 

6,68,467 

3,64,510 

3,03,122 

1,26,916 

Total for 
the three 

4,394 

33,02,664 

1 

1,998 

21,78,449 

15,80,685 ' 

12,46,269 

8,09,309 

years 




1 

1 1 

i 

1 

1 


( Source : Personal Investigation ) 


The contents of the above table reveal that the advance payments 
made by virtue of rise in prices of agricultural land (that is by sales of 
land) are more or less equally important as those made on account of 
the benefit derived from rise in prices of agricultural commodities. In 
other words, payment of debts wholly or partially, is made possible in a 
large measure by sale of assets of the farmers as contrasted with profits 
made from farming under the stimulating influence of the war time prices. 
Another interesting point is that debts liquidated from “Miscellaneous 
sources of income” (last sub-column ‘C’ of the Table), payments made 
from outside borrowings, remortgage, sale of jewellery or other assets, 
and earnings from trade or business figure prominently in the order gfiven. 
In this light, the statistics shown regarding payments of debts are some- 
what misleading. Further the data presented in both the tables (No. 1 
and 2) are taken from the working of the Land Mortgage Banks in the 
province. They may be interpreted, at best, to indicate the debt posi- 
tion of those solvent peasants who own land. There are in fact too 
many insolvent landowners and landless tenants or the mass of rural 
labour left out, to whom the land mortgage banks are of little or no avail. 
A scrutiny of loans classified according to amounts during the last 15 
years (1930-46) also discloses that the loans granted by the Central 
Mortgage Bank are beyond the reach of the small landholders (who 
constitute the bulk of the ryot population of the province) and the pro- 
portionate benefit derived from the Co-operative Mortgage Credit by 
the small and petty land owners is far less than that obtained by the big, 
the middle class and the upper middle class Pattadars. It may be 
obvious from the fact that the total number and amount of loans dis- 
bursed in the lower amounts say Rs. 1,000 and below, arc much smaller 
than the higher percentage of sums advanced in group Rs. 6,000 and 
over, and between Rs. 1,000 and 3,000. 

The above discussion treats the problem generally and not according 
to the different classes of agriculturists. Table No. 3 presents an abs- 
tract of the number of families which are free from debt, partially or fully 
liquidated their debts, and families which have incurred or increased 
their debts, general and mortgage, during the period 1939-46. 
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It may be seen that the class of peasantry who prospered and li- 
quidated their debts under the influence of high prices are the big land- 
owners and a fair number of medium landowners, while the small holders 
of land, the tenants and the agricultural labourers who are the real back- 
bone of agriculture in the country are hard hit. With a few exceptions, 
the latter class of people are not only unable to pay their old debts but in a 
good number of cases either actually increased their debts or had to con- 
tract debts anew. 


Small versus Bio Landholder 

The question of the benefit derived by the small holder versus the 
big holder out of increase in prices has been taken for granted in the past 
without serious consideration. The material given below forcibly lays 
down the facts of the case. 

The following Table indicates extent of land sold and purchased 
by small cultivators in the various sub-registration areas of the Guddapah 
District during 1940-45. 


Table No. 4 


Name of sub* 
registration 
dist. 

Total extent of land 
sold by small culti- 
vators 

Total extent of 
land purchased by 
small cultivators 

Excess of sales over pur- 
chases ( - ), or excess of 
purchases over sales ( +) 

1 

Wet 

Dry 

Wet 1 

1 

Dry 

1 

Wet 

Dry 


Acres 

1 

Acres 

Acres 

i 

Acres j 

Acres 

Acres 

Badvel 

30.22 

52.07 

0.65 

2.70 

--29.67 

-49.37 

Chitvcl 

11.64 

651.67 

1,060.71 

1,481.22 

+ 1,049.07 

+829.66 

Guddapah . . 

142.37 

207.91 

122.89 

137.02 

-19.48 

-70.89 

Jammala- 
madugu . . 

12.46 

103.90 

2.22 

1 

i 

69.40 i 

-10.24 

-44.50 

Kamala- 

purara 

288.67 

1,196.89 

187.06 

762.55 1 

-101.61 

-434.34 

Produtur 

75.53 

368.68 

84.01 

303.42 

+ 8.48 

-55.16 

Pullampct . . 

nil 

8.34 

6.44 

26.82 

+6.44 

+18.48 

Pulivendla . . 

36.79 

670.31 

39.29 

710.16 

+3.80 

+139.86 

Raychoti 

11.01 

166.21 

10.17 

196.41 i 

-0.84 

+29.20 

Siddavatam 

1,761.40 

2,183.36 

1,779,61 

2,211.62 

+28,11 

+28.17 

Vempalli . . 

27.14 

27.02 

28.26 

84.43 

-0.89 

+67.41 

1*otal . . 

2,386.23 

6,626.16 

3,318.65 

3,974.66 

+03242 

-1,661.60 







Tabic below shows the extents of land sold and purchased by small cultivators in some typical villages in Ghittor 
District during 1940-45. 



Total value of sales =« Rs. 2S3,069 ; to+al value of purchases =■ Rs. 255,817. 
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It is apparent that taken as a whole, the small peasants have not 
gained by way of adding to their physical assets of their farm estate, 
since in a majority of cases it is noticed that they have parted with larger 
areas of land than the areas they have purchased. It may be observed 
that although the small ryots have disposed off their lands to liquidate 
debts for family maintenance or for whatever reason, the areas disposed 
off are retained among the small ryots themselves without losing their 
properties to big landholders.^ This may contain a prima facie case to 
suppose that on the balance even though the lands have changed hands, 
the small peasantry have not lost, if not gained by the inflationary trend 
of prices. To the extent the small holders have liquidated their debts 
without a net loss in the ownership of their farmlands, they may be said 
to have benefited during war. It must be conceded that no doubt that 
the bulk of the sales of land during war are effected by and between the 
small holders. However, the cases where small holders have sold their 
lands to big holders is considerable. 


Table No. 6 

Table below shows the number of cases and their value where the 
small holders sold to big holders and where small holders purchased more 
lands in the sub-registration district Palkonda (Vizagpatam Dist.) 
during 1940-46. 


Year 

> Cases where small holder sold 

I to big holder 

I 

Cases where small holder pur- 
chased more lands 

i 

' Number of 
transactions 

1 

1 

( 

Value of trans- 
actions 

Rs. 

Number of 
transactions 

Value of trans- 
action. 

Rs. 

1940 

..' 12 

7,360 

16 

6,371 

1941 

14 

, 

7,618 

10 

1,876 

1942 

13 

9,559 

9 

2,210 

1943 

11 

10,360 ' 

13 

1,026 

1944 

10 

6,222 

8 

3,080 

1946 

9 

39,720 

12 

1,660 

Total 


79,719 

67 

16,211 


1 According to the Registrar of Tanjore Dist. about 77% of lands disposed off 

during war by small holders are retained by small holders but only about 23% of land 
effectra is tranfferred to big landowners. 







The following table indicates the broad trends of land sales according to economic position and residence in Pedaka- 
village (Guntur district) during 1939-45. 



(Source = Persona iinve8tic:ation) 
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From Tables Nos. 6 and 7, it may be noted that the bulk of the trans- 
actions have taken place among small ryots themselves. But it is stri- 
kingly significant that considerable extents of land have been transferred 
from the small to the big landlords or big landowning businessmen, and 
broadly speaking the rate at which land is changing hands from the groups 
of small economic status to those of higher economic position is in the 
aggregate almost double the rate at which land is passing off in the 
opposite direction, namely from big to the small. 


On Structural Changes in Agriculture 

The foregone discussion throws light on the effects of wartime boom 
on the ownership of land, or on the trends in the changes in farm owner- 
ship and the classes that have lost lands and those that have gained or 
acquired newly. In spite of the much advertised Grow More Food 
Campaign and the incentive offered by high price levels there does not 
appear any marked increase in the area cultivated or a reduction in the 
areas lying fallow or uncultivable during the period. 


Table No. 8 

Showing the percentage variation in the total area farmed, irrigated 
and lying fallow in the Madras Province during 1939-45. 


Year 

% of net I 
1 area sown 
to total 
area 

1 

! 

i % of irri- 
gated to 
total 
area 

I 

1 

% of cur- 
rent fal- 
low to 
total 
area 

% of other 
uncultiva- 
ted land 
excluding 
current 
fallow to 
total area 

% of not 
available 
for culti- 
vation to 
total 
area 

^ i 

%0f 
forest! 
to total 
area 

1938-39 

39-3 

1 

! 29-1 

1 

12-4 

13-6 

[ 

! 18-2 

16>6 

1939-40 

39-4 

29-4 

12-2 

1 

13*7 

18-2 

16-5 

1940-41 

39 9 

311 

11-6 

14-1 

17-7 

16‘7 

1941-42 

396 

30-2 i 

12-1 

141 j 

1 r#5 

16*8 

1942-43 

39-2 

30-6 

11'7 

14*7 

17*6 

16*8 

1943-44 

! 39-9 

31*4 

111 

14*5 i 

i 17*8 

16-7 

1944-45 

39-6 

31-7 

11-6 

14-3 

17*8 

i 

16-8 


One significant noticable fact is that instead of an increase, on the 
contrary a decrease in the net area sown and in certain cases a reduction 
in the average outturn of crops per acre have been observed. The 
area under foodcrops and pulses has fallen, even though a contraction 
in the alarming expansion of the area under money crops has been regis- 
tered which has led to the deterioration in the food situation in the pro- 
vince in no small measure. 
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Table No. 9 

Showing the areas cultivated under food crops and pulses and that 
under special crops in 1940-41 and 1945-46 in the Madras Province. 

1 

Area under Area under some special crops ‘Total Area 
foodcrops ■ ( in acres ; under spe- 

and pulses j cial crops 

Year (acres) • - , 

;Tob.ac- firound- Sugar I (lotton i 
I CO nut canc I ! 


1940-41' 20,170,191 310,004 3,922,497' 101 ,710 2,41 2,857 6,807,674 1 
1945-46 24,634,629 281,773 3,604,999 105,253 2,0:54,596 6,029,621 $ 

With regard to effects <in farmlcasing, level of rents and the chief 
patterns of tenancy, it is well known that in a period of rising prices the 
tendency on the part of the ryots is to contract lands in fixed tenancy, 
especially on cash rents in preference to other systems ; whereas in a 
period of declining prices, Batai or sharing system is preferred. This 
has largely facilitated rentiers to screw up rates of rents and it is found 
that owing to enormous rise in prices, even waste lands or lands fit for 
cattle grazing are leased out on Rs. 20 to Rs. 40 per acre in many parts. 
Cash rents of Rs. 150 to Rs. 350 per acre on lands cultivated with tobacco 
and Rs. 200 to Rs. 400 on lands raised with sugar-cane are not uncommon 
in many regions. Expansion of areas cultivated under cash crops has been 
also responsible for the rapid conversion of areas from sharing system to 
fixed and cash tenancy systems. Owing to extension of rationing to rural 
parts, the rumours about the abolition of proprietory estates and the pro- 
posed tenancy legislation giving fixity of tenure to tenants and fixation of 
rents at an unattractive level and the agitation of the extremists in favour 
of “land to the tillers of the soil” are to a certain extent answerable for the 
visible signs on the part of some rentiers to cultivate a part, if not the 
entire portion of their lands. However, there is no sufficient proof to 
conclude that tenancy has decreased or its growth has been retarded. 

Costs of production and Costs of Living 

Owing to periodical settlements and recent legislation in the pro- 
vince fixing maximum rates of interest, there is no rise in the assessment 
of land revenue* and interest on capital invested in agriculture. But 
on the other hand, wages of labour, rents, prices of farm lands, operating 
equipment and other agricultural requisites have risen. There is no 
marked change in the rates of wages of those who are paid in kind, while 
there has been a steady rise in cash wages. Cash wages have been in- 
creasingly coming into vogue replacing wages in kind. Since the out- 
break of war, wages of labour have risen to 200, 250 and even to 300 % 

* Note : It is noteworthy that the revision and resettlement operations which are 
due during w'ar years in some parts arc kej.t in abeyance under the instructions of the 
Board o*" Revenue in the Province. It may be noted that price changes means a special 
handicap to landholders if the revision settlements take place immediately aPer a period 
of price rise; and conversely it involves a loss of revenue to Govt, if the revision shcild 
take place immediately after a period of deflation followed soon by a period of price 
boom. One of the reasons for the Deccan Riots in the seventies of the last century was 
found to be the high enhancements of revenue demand based on cotton prices obtained 
during American Civil War. For adjusting the burden of land revenue assessiMnt to 
changes in the prices of agricultural produce some provisions are made in the ^nj^ 
sliding scale system introduced in the districts of Montgomery and Lyallpur in 1930). 


j Increase 

(+), or 
decrease ( —) 

Food 

Spl. 

crops 

crops 

&. pulses 


-«% 

-1 1 

11/0 
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in some places and nowhere the rise is less than 100% of the pre-war 
rates. But it must be reckoned that the rise in the wages of agricultural 
labour as compared to the enormous rise in the wages of industrial and 
urban labour is insignificant. The increases in the cost of some of the 
items referred to vary from region to region, nor all farmers have similar 
structures of operational costs, as they are largely governed by the pe- 
culiar characteristics of farming and other local conditions. 


Table No. 10 

Showing cost of production of paddy per acre on irrigated and un- 
irrigated lands in five districts of Madras Province. ‘ 


Districts 

l<J3'J-40 

1944 

-45 

1946-46 

Irrigat- 

ed 

Rs. 

1 Unirri- 
' gated 
Rs. 

Irrigat- 

ed 

Rs. 

Unirri- 

gated 

Rs. 

Irrigat- 

ed 

Rs. 

Unirri- 

gated 

1 Rs. 

East Godavari . . 

46-6-5 

26-6-5 

87-6-5 

48-6-5 

♦126-0-0 

*62-12-0 

We.st Godavari . . 

41-6-5 

30-0-5 

97-6-5 

70-6-5 

108-0-0 

84-0-0 

Krishna . . 

38-15-5 

27-1 3-5 

76-0-5 

5(>-4-5 

76-10-0 

56-14-0 

Guntur . . 

47-14-5 

1 20-6..'> 

90-14-5 

39-6-5 

1044)-0* J 

1 53-1 2.0* 

Nellore . . 

46-5-1 1 

1 27-5-1 1 

82-4-5 

47-7-1 

1 

}.-av 

49-4-0* 

23-8-0 


*Not accepted. 


It is evident that the increase in the costs of cultivation on irrigated 
lands is higher than the corresponding increase on the unirrigated or 
dry lands, the percentage increase on these two, taken together, varying 
between 176 and 250%. 

There can be no question about the influence of a sharp rise in prices 
on the cost of living of the people and in fact in all considerations of the 
standard of living this inter-relation of income and prices is of key im- 
portance. The average prices of foodstuffs and other articles of con- 
sumption have registered an increase of 217% to 344% in the province 
per maund. The variations in the prices of these articles are different in 
different regions, while the black market is widely prevalent in respect 
of these and some other articles are scarcely procurable in the country- 
side. Therefore, the percentage increase in the cost of living shall be 
more than the percentage increase in articles of consumption as noted 
above. The bulk of the rural people has not secured a rise in income as 
large as the rise in the cost of living with the result many have either to 
consume their assets, resort to borrowing, curtail their standard of living 
or effect some combination of all these.® The consequent average 
deterioration of diet may be roughly estimated as 30% to 40%. For 
describing and measuring the standard of living, family income and ex- 
penditure rather than the per capita income and expenditure may be 
taken as the basis. 


^ Note : The rise in the cost of some of the operating equipment like ploughs^ 
yokes, carts, working animals apart from implements made of iron has been found appro- 
ximately 200 to 300% of the pre-wa prices, cf. Also, Price control in India by Prof. J. J. 
Anjaria and others Bombay, 104()„.ch. V. 

* Compiled on the ba^^is of data furnished by the Collectors — 'Consolidated 

note of the Board of Revenue, Madras (S o0(>2/46-47 dated 24-1-46) submitted to the 
Govt, of Madras. 

® Cf. Publication No. 82 of the Board of Economic Enquiry, Punjab by Paul Green, 
Lahore, 1944. 




Showing average figures of income and expenditure in 1939 and 1945’ (in rupees). 
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- ^ Data incorporated in the table represent the results of an enquiry into 160 family budgets in each of the five classes of agrarian strata, selected from 
all regions of Madras Province lide statement No. XXXIV, P. 109 of the Rej.ort of the Economist for enquiry into Rural Indebtedness, Madras, 1946, 
Note : The data given may be taken only as an approximate evidence, because the accuracy of any attempt at measurement of cost of living of the 
peasantry is dcpcciated owing to prevalence of the system of bartar and the considerable degree of their self-sufficiency in their requirements of living. 
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It may be seen that the higher economic classes have experienced 
the higher percentage increases in income. Answers to the question 
what class of the rural strata has experienced the greatest rise in income 
and expenditure may be easily found from a scrutiny of the figures in 
columns (8), (9) and (10). Viewed as a whole, barring the first two 
classes of big landholders and medium landholders, the mass of the agra* 
rian classes are on a deficit economy. In spite of the rise in wages of 
labour, their earnings lag behind their cost of living, while the class of 
landless tenants are the worst sufferers. 

On the Prosperity of the Agrarian Glasses 

The preceding discussion throws light on the incidence of high prices 
on the prosperity or otherwise of the rural classes. The chief conclusions, 
however, may be briefly stated as follows. The general effect of the rise 
of prices on the rural prosperity as a whole is disastrous except that it 
has benefited the families belonging to the class of big landowners (les» 
sors or owners cultivators) and a few middle class families. The chasm 
between the solvent and the insolvent is widened. A good number of 
well to do or solvent ryots have become more solvent, while the in- 
solvents have become in most cases more insolvent.* The persons who 
are most benefited are the lessor classes, since they could enhance rents 
without being affected by the rise in costs of cultivation. Next, stand 
the class of bigowner cultivators, particularly those who have devoted 
larger proportion of their lands to cultivation of money crops as com- 
pared to foodcrops and cereals, if it is assumed that there are no crop 
failures. It may be incidentally pointed out that even the big landowners 
in ceded districts could not reap huge benefits on account of high prices 
consequent of bad harvests due to lack of rains. In this respect the great 
cyclone in Andhra in 1945 and the recent failure of monsoon in the dis- 
tricts of South Madras have proved to be special handicaps which have 
deprived the big owner cultivators from reaping huge profits. They have 
added to their physical assets by purchases of land, investment in house 
sites etc. The middle class ryots at any rate have not suffered, even 
though they are to restrict the use or consumption of certain articles 
to which they were previously accustomed, not so much due to inability 
to pay but rather due to difficulty of procuring them, as for instance 
kerosene, cloth and other luxury goods in rural parts. These two groups 
have almost liquidated their debts or reduced it to a minimum. There 
are signs that there is a slight tendency on the part of some to contract 
mortgage debts either for purchases of land or for taking takkavi loans 
or taking advantage of benefits extended by Government in connection 
with the “Grow More Food Campaign” like digging or repairs to wells 
etc. whereas the small landholders may be described that at their best 
they could keep their heads above water. Fourthly, the tenant class 
who represent the class of both exploiters and the exploited in the sense 
that they try to exploit labour they hire and in their turn get exploited 
by way of high rents charged by the lessors, are hard hit. Enhancement 
of rent is made possible due to wide prevalence of short term leases 
largely lasting for one year. In certain instances under share tenancy, 
where the costs of production have to be borne entirely or partly by the 
sharecropper except payment of land revenue, owing to increase in 
production costs without a corresponding increase in his share of the 

* Land and Labour io a Deccan Village, Study No. 2 by K. H. Mann and N,V. 
Kamtkar, 1921^Ch. VIII, pp. 149-166. 
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produce, the situation has turned more to his disadvantage. It may be 
admitted, however, that those small>holders and tenants who employ 
proportionately less hired labour as compared to home labour for farm- 
ini' operations, are relatively better off than their brethren under si- 
milar circumstances carrying on cultivation wholly or largely by hired 
labour. The latter class of tenants are hit on both sides due to enhance- 
ment of rents on the one hand and due to rise in wages and costs of pro- 
duction on the other. It is true that there has been loud talk and com- 
plaining about the rapid rise in wages of rural labour as it has inflicted 
great hardship to the lower fixed income groups like teachers or clerks 
and generally to the lower rural strata who have not secured an increase 
in their incomes proportionate to the rise in prices or their cost of living. 
Nevertheless, the rural labourer has not gained much, but on the con- 
trary, he finds himself in a deteriorated condition on account of large 
increase in the prices of food-stufifs. 

Now we may proceed to pass in review how the agriculturist has 
fared as compared with the industrialist or trader. From the tables* 
below, it may be noticed conclusively that the manufacturers have bene- 
fited far more than the agriculturists from the war time rise in prices. 
Secondly, the prices of manufactured articles have risen higher than those 
of any other group of commodities till 1942-43. Lastly, the traders 


1 *Table showing indices of prices of Agricultural coimnoditics for jute and cotton 
and for those goods manufactured from the same raw materials — (vide Office of the 
Economic Adviser, Government of India — week ended Itlth Aug. 1939=100^ 




1941-42] 

1 1942-43 

1943-44 



Jute, raw 

113 1 

137 

153 

209 

207 

198 

Jute, manufactured 

132 I 

182 


249 

252 

253 

Cotton, raw 

125 

144 


228 

188 

182 

Cotton, manufactured 

118 

178 


424 

293 

271 


2 ♦Table showing relative figures of price indices of agricultural commodities, raw 
materials, all primaiy commodities and manufactured goods — (week ended 19th Aug. 
1939^100) 



Agricultural 

commodities 

Raw mate- 
rials 

All primary | 
commodities 

Manufactui • 
ed articles 


Food & 

Other Agri. 

1 




tobacco 

commod. 




1940-41 

108 

113 

121 

113 

120 

1941-42 

122 

130 

146 

132 

154 

1942-43 

173 

159 

166 1 

166 

189 

1943-44 

295 

216 

166 1 

1 


1944-45 

265-4 

206 

241 

268 

1946-46 

272-6 

210 

246 

240 


3 ♦Table show mg the prices of other Agri. commodities with those of chief articles of 
export — {tide Economic Adviser to the Govt, of India — week ended 19th Aug. 1939= 100) 



1940-41 

1941-42 

1942-43 1 

1 943-4 t 

Other Agricultural commodities . . j 

113 

130 ' 

ing ' 

216 

Chirf Articles of Export . . , 

114 

137 1 

161 1 

237 


♦ Viii^ The myth of Agricultural prospciity by B. S. Navimkurve,Bombay,1948. 
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also have gained to a greater degree than the peasantry largely at the 
expense of the ignorant ryots. 

Outlook for Proper Price Poucv 

It is very clear that inflation as reflected in violent price changes 
has been found injurious to the wealth and well-being of the bulk of 
the peasantry, although it might have enriched the business and the 
trading communities thus intensifying the evils of social disequilibrium. 
Therefore, the question of devising a proper price policy as distinct 
from monetary fiscal policy by any means is a matter of more serious 
concern than had hitherto been realised. Under peculiar conditions of 
Indian agriculture, the price mechanism, when left to itself to operate 
freely, is not effective enough to tend to achieve a desired allocation of 
agricultural resources among individual farm products or to correct 
certain trends in-herent in agriculture which may need correction. 
Apart from monetary and fiscal causes, one powerful factor for wide 
fluctuation in prices is uncertainty or fluctuation in agricultural pro- 
duction. For achieving the goals of a proper price policy, yielding re- 
sults desirable from both the view points of production and distribution, 
many economists* seem to recommend the maintenance of a system of 
‘necessary prices’ or ‘equilibrium prices’ such as to effect production of 
agricultural produce exactly in those quantities for which there is an 
effective demand at full employment. This may be realised by means 
of a storage policy combined with a planned production, area allotments 
and marketing quotas. The method of maintaining parity price rela- 
tionships by means of a Parity Price Board is not unreservedly com- 
mendable. For, parity prices import rigidies in price and income levels 
and by so doing discourage needed adjustments in agriculture conse- 
quent of variations in agricultural production from year to year, be- 
sides violent changes brought about by famine, war or floods etc. cannot 
be adequately provided for. Moreover, parity is also found as an un- 
reliable guide for a correct estimate of economic status of agriculture. It 
may be pointed out that although maintenance of ‘necessary prices’ is 
to be aimed at, any attempt to make prices completely inelastic has to 
be avoided. In fact, prices should be employed to serve as economic 
directives and not as goals. A certain degree of flexibility of prices is 
needed for adjustability of conditions in agriculture to the set up of 
general economy of the country as a whole and also to make prices 
to respond to changes in costs of production as well as to technological 
progress. But in the final analysis, that which b important and vital 
is not so much of stabilisation of prices of agricultural commodities ra- 
ther than a policy of stabilisation of incomes of farmer’s families at a 
reasonable level which implies in the main questions relating to yields, 
costs of production and generally all those factors influencing prices. 
As one essential part of an agricultural price policy and a policy of 
minimum income guarantees, a programme of stable monetary and fiscal 
policies, a broad nutrition programme, general provision for education 
at all levels and a controlled mobility of resources within agriculture 
and between agriculture and the rest of the economy are to be thought 
of as complementary measures of a non-price character in order to 
ensure realisation of expected results. 

* Se«, The Farm Price Policy Awards, 1 946 : A trotdcal digest of the Price winning 
essays by W, H, Nichollas and D. G. Johnson vidt Journal of Farm Economics, Vol. 
XXVIII, No. 1, February 1946. 
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I T might appear strange that anyone should now turn his attention 
to the lessons to be learnt from war finance with a view to their ap- 
plication in peace-time. We are today confronted with acute 
inilationary conditions in almost all the economies of the world in 
the aftermath of World War II. Perhaps, being the last stage of the 
inflationary phase, we find a world-wide shortage of capital goods, 
transport bottlenecks and industrial unrest, all of which are causing a 
decline in the production of wealth. These are all the symptoms of the 
last phase of the boom which are meant to warn us that the ‘crisis’ — 
in the strict economic sense of the term — is at hand and that soon the 
economy will be thrown into the vortex of the depression. At this 
time, it should be the function of economists to devise ways and means to 
combat the inflationary forces and avoid the great impending depres- 
sion by all possible means. 'I'o a cool theoretician, however, it appears 
that the national economies, having departed from the position of equili- 
brium so much as to have reached the fag-end of the boom, their sliding 
away into the depression is inevitable, unless of course, we are prepared 
to oi^anise them on a socialistic basis. In recent decades, the trade 
cycle has become an international phenomenon ; and international 
measures are necessary to control it. No efforts in that direction are 
beii^ made ; and each country is making frantic efforts to reorganise 
its own economy. Such single-handed measures will lead us nowhere 
and within the next few years, other things remaining equal, all the capi- 
talistic countries of the world will find themselves in the vortex of an 
unprecendented depression. It is then that attempts will be started to 
achieve full employment in the national economies. We are then likely 
to recall how the problem of unemployment was solved during war-time 
and whether any lessons can be drawn from our war-experience to solve 
the problem in peace-time. We might, therefore, be permitted the 
liberty to think ahead a little in this essay. 

A few assumptions underlying the present essay must be made clear 
at the very outset to prevent misundertanding. In the first place, we are 
assuming an economy which is not subject to disturbances from inter- 
national forces, that is to say, we are considering a closed economy. 
Secondly, our analysis applies only to an advanced economy like that of 
the U. K. or the U. S, A. and not to backward economics like those of 
India and China. With these two assumptions in mind, we can proceed 
to make a study of the lessons of war finance for peace finance. 
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The truth of the cardinal principle of the post-Keynesian theory 
of public finance that the role of public finance is to be the servant 
and not the master of the national economy is best demonstrated in times 
ol war. The real problem of war finance is to mobilise and divert the 
maximum possible human and material resources for the purposes of 
war. The needs of war are insatiable and the greater the resources 
that the community can set free for war purposes the better. There 
are four ways of maximising the supplies for war. Firstly, national 
income can be increased by ‘taking up the slack’ and working the factors 
of production with greater intensity. Secondly, the consumption of the 
community can be cut down to the irreducible minimum, compatible 
with efficiency, so as to increase the margin between output and con- 
sumption. lliirdly, capital may be consumed, that is to say, resources 
can be set free by not maintaining the capital equipment of the com- 
munity intact. Finally, the community can draw upon its investments 
abroad and/or borrow from abroad, 'i'hc goods and services from all 
these four sources must be diverted to the prosecution of war. Money 
is the instrument through which the diversion is effected by the govern- 
ment. In order to get command over the goods and services, the gov- 
ernment compels the citizens to forgo consumption by diverting their 
income to itself through heavy taxation. Countries like the United 
Kingdom and the United States have raised nearly 33% and 45% res- 
pectively of their national income by way of taxation during the war. 
Either new taxes like the excess profits tax are levied, or the rates of the 
existing taxes are increased. Reliance is mainly placed upon high rates 
of excess profits tax and increased rates of direct taxes like the income 
tax and the corporation tax, which hit the higher income classes whose 
ability to pay is greater. Tax revenue from indirect taxation seldom 
plays an important part in war finance owing to the fact that it is liable 
to impinge upon the efficiency of the poorer sections of the community, 
whose standard of living is very low, but who, nevertheless, are mainly 
responsible for the volume of the national output. The tax system 
during the war, therefore, becomes more progressive. But however 
highly pitched the rates of direct and indirect taxation may be, taxation 
by itself cannot cover the financial needs of war. The Government 
has in addition to appeal to the patriotic spirit of its citizens and raise 
loans from them, cither voluntary or compulsory. But invariably it is 
found that both taxation and loans arc not sufficient to cover the needs of 
war finance and government finds itself compelled to adopt the infla- 
tionary method of financing. Inflation is, in effect, a very crooked 
method of extracting ‘forced loans’ from the public. The ways and 
means of inflation are various, but every one of them is equally indefen- 
sible from the standpoint of equity, in that every method of depreciating 
the value of money hits the poor much more than the rich. Nevertheless, 
a country at war finds itself compelled to use inflation as a method of 
raising finance to a greater or less degree. 

All the three methods of raising finance for war together increase 
the total outlay of the community on goods and services above the pre- 
war level. Employment depends upon outlay and when total outlay 
increases, resources which were involuntarily unemployed get employ- 
ment. Availability of idle resources, rather than finance, is the main 
problem in a war economy. If idle resources are available the Chancel- 
lor of the Exchequer is bound to find money for paying them from one 
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or more of the three sources of finance enumerated above. There cannot 
exist unemployment in a well planned war economy. Unemployment, 
which is the cause of misery and hate to numerous people in peace-time, 
paradoxically enough disappears when it is replaced by another kind 
of misery, which is incidental to an all-out war. The abolition of un- 
employment is the redeeming feature of a war economy worth imitation 
in peace-time. War finance gives us the clue that involuntary un- 
employment exists because of the deficiency of effective demand and that 
if total outlay is increased, it will cease to exist. The overriding prin- 
ciple of maintaining total outlay at a level high enough to maintain full 
employment will, as the war has shown, necessitate the treatment of 
finance as the servant of the national economy. 


This is the principle lesson which war finance has to teach to peace 
finance. But there are two fundamental distinctions between a war 
economy and a peace economy which call for modifications of the prin- 
ciples and methods of war finance in their application to peace finance. 
In the first place, the only object of a war economy, which is pursued 
with a single-minded tenacity, is to maximise the resources available 
for war. Production will have to be increased to the highest possible 
level and consumption reduced to the minimum possible level. The 
purpose of production is not consumption but victory in war. During 
a war, people have to undergo the utmost privations in order to win the 
war. This is the reason why they bear without demur sueh a heavy 
burden, which would normally be deemed insupportable, not to speak 
of the additional and most regressive burden of taxation through inflation. 
During peacetime, however, not only will production have to be increased, 
but consumption also. The only purpose of production during peace is 
consumption. Secondly, under a war economy the maximum possible 
available resources are diverted from the private citizens to the Govern- 
ment. Consumers’ goods are rationed and capital issues are restricted. 
The smaller the private consumption and investment outlay, the better 
for the war economy. But under conditions of peace, government 
will have to recognise the private sector of the economy. Private in- 
vestment activity will play a very important part in peace time. The 
economic policy of the government should not, as far as possible, dis- 
courage private investment. On the contrary, it should, in co-operation 
with the private sector, of the economy, see to it that the total outlay of 
the community is maintained at a level which will secure full employ- 
ment. This responsibility of the state is being inereasingly recognised. 
It is expressly stated at the very beginning in the White Paper on Em- 
ployment Policy issued by the British Ministry of Reconstruction in 
May 1944. The problem of peace finance is, therefore, the problem of 
maintaining total outlay of the community at a level necessary for full 
employment. The object of this essay is to examine how far the prin- 
ciples and methods of war finance can help us to solve this problem of 
peace finance. 


The fact that during peace government outlay is meant to main- 
tain total outlay in combination with private outlay reduces considerably 
the size of the state budget as compared to that of the war. Even so, 
it will be much larger than the one to which we have been hitherto 
accustomed in peace-time. Can the methods of war finance be of any 
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use to us in raising the necessary finance? Inflation, with all its ad- 
verse effects on the distribution and production of wealth, cannot be 
tolerated in peace. The choice between the other two meAi^s, namely, 
taxation and borrowing presents a real difficulty. Prima facie^ bor- 
rowing is the line of least resistance. Deficit budgets, which have be- 
come familiar to the public in war-time, are not so alarming to them 
as they were two decades ago, when the classical theory reigned su- 
preme; and it was believed that balanced budgets possessed, as it were, 
a divine sanction. At present, most of the people have turned heretics 
and they argue that internal debts are not a real burden upon the com- 
munity at all. It implies merely a transference of money from the 
pockets of the taxpayers to the pockets of the bondholders. Besides, 
it has no adverse effects upon private enterprise. What is not invested 
in private enterprise is lent to the government. But there is a serious 
social danger in this method of raising finance. It increases the class of 
rentiers in society, that class of social parasites which claims a part of 
national dividend without having contributed even an ounce of energy 
towards its production. This consideration should urge us to see that 
the size of the national debt is kept as small as possible, so that we may 
soon have the grim satisfaction of seeing what Keynes calls “the euthana- 
sia of the rentier” accomplished. 

The last and the remaining method is the method of taxation, 
which is the method of orthodox finance. If this method alone were 
adopted to raise the necessary finance, it would involve such increases in 
taxation as will be simply insupportable. If the increase in taxation 
were of an all-round character, i.e. increase in both direct and indirect 
taxation, it will have adverse effects upon the consumption of the poorer 
sections of the community. There arises the real danger of a fall in the 
average propensity to consume of the community as a whole with its 
attendant evil of unemployment. As a matter of fact, there is much 
truth in the theory that depressions in a capitalist economy are the result 
of a low propensity to consume. A good case can therefore be made out 
for redistributive taxation, that is to say, taxation which has for its pur- 
pose a redistribution of incomes in the community designed to increase 
the propiensity to consume. This would call for a greater degree of pro- 
gression in the tax system, especially in the taxation of incomes. A 
progressive income tax, however, has very adverse effects upon private 
enterprise. Not only does it decrease the supply of capital, but it also 
discourages risk-bearing by bringing about a decline in the marginal 
efficiency of capital. Attempts are being recently made to avoid the 
latter effects of a progressive income tax. One such notable instance 
is Kalecki’s proposal for a ‘modified income tax’. Kelecki suggests that 
income tax should be charged on gross income i.e. before deduction of 
wear and tear but after deducting from the gross income all investment 
on fixed capital, whether for the sake of replacement or expansion. 
He claims that such a tax does not affect the rate of profit expected on 
new investment. But as T. Balogh points out, while the modified 
income tax of Kalecki would undoubtedly alter the marginal incidence 
of income tax on capital which has already been committed by invest- 

risk 

ment, it does not affect the pro ' gt which is yet uncom- 

mitted, i.e., new savings ‘not in the business’, which it would be very 
important to encourage. In a progressive economy, where new ventures 
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are needed to maintain private investment, Kalecki’s modified income 
tax would still deter such investment, so that the truth still remains that 
progressive income tax discourages risk-bearing. A government, pledged 
to the maintenance of total outlay and the abolition of the evil of un- 
employment, is faced with the difficult task of choosing between highly 
progressive direct taxation and borrowing. The path of wisdom lies 
in a judicious combination of both of them. As far as possible, it is 
socially desirable to keep the national debt as small as possible. But 
the overriding consideration of maintaining the total outlay at a level 
high enough to secure full employment should always be borne in mind. 

Most of the Keynesians have contented themselves with advocating 
a policy of maintaining total outlay at the optimum level. But there 
arises a misgiving in our mind about the success of such a policy, if 
left to operate alone, unsupplemented by any other measures. For, we 
can only ignore at our peril the idea of the structure of production 
expounded so clearly by Prof. Hayck. Under any given conditions of 
technique, volume of capital, and tastes of the consumers there is a 
certain definite quantitative and qualitative relationshi]> between the 
consumers’ goods on the one hand and capital goods on the other; there 
is also such a relationship among the capital goods themselves inter se. 
It is important to realise that capital goods in the economy are essen- 
tially complementary and nf)t competitive. Any maladjustment in the 
structure of production inevitably leads to cyclical fluctuations of the 
economy. The outlay should, therefore, be directed in such a way as not 
to disturb the harmony of the structure of production. This might neces- 
sitate conscious planning by the state not only to maintain the total 
outlay but to direct it among the various stages of production to prevent 
maladjustment. It is worth reflecting and examining whether the whole- 
hearted pursuit of such a policy by the state will not land it in socialism. 

As mentioned at the outset, the foregoing analysis cannot be applied 
to backward economies. The economic problem in the backward 
countries cannot be solved by the adoption of fiscal and monetary mea- 
sures. The problem is not one of providing effective demand to secure 
full employment. The problem is one of effective mobilization of the 
dormant and potential resources. There is an abundance of land and 
labour. But capital and entrepreneurship necessary to exploit the po- 
tential resources are not available. The increase in total outlay will 
not call them forth; instead, it will result in inflation. The economic 
problem of the backward countries must be tackled from the goods end. 
We have to face the real aspect, as distinguished from the monetary 
aspect. Since the problem is not a financial one, war finance has no 
lessons to teach us in this sphere, and we are, therefore, precluded from 
discussing that question any further in our essay. 



A SOCIOLOGICAL STUDY OF THE 
MIANAS OF KATHIAWAD' 

By B. L. Mankad, M.A., B.T. 

T he word Miana is derived from the word ‘Meh’ which in Sindhi 
language means low caste. Thus the word Miana means belongijng 
to a low caste. This derivation seems to be fancy of some inventive 
brain, whereby he has successfully tried to bring upon the whole com- 
munity a sort of slur or shame. Really speaking, the word comes from 
Mahias, i.e. those living on the banks of river Mahi. These Mianas 
were originally called Mahias and they were in the times subsequentily 
called Mianas. Some inventive brain has while writing about the 
Mianas has suggested that the word Mianas is a pratronymic word. 
It signifies that they were the decendents of some Mia or Mian. 

These Rajput states, the principal of them were Kanthkot, Nagar- 
samoi and others, did not pay any tribute to Allaudin Khilji. Not 
only they did not give tribute to him but they were so confident of their 
strength that they insulted and turned out the officers of Allaudin who 
had gone to them to remind them of their duty. This made the Sultan 
angry and as was his custom, he ordered that these states should the 
invaded, humiliated and annexed. Or they should be forced to pay up 
the tribute in arrears and a fresh heavy tribute should they be forced .to 
pay in future. Accordingly, the brave Afzulkhan of Gujarat fame was 
sent with a large army and he at once marched on Mahi Nagar and 
captured it in no time. The Rajputs were driven to bay. Tlxcy did 
not know what to do. They therefore, gathered together and came to 
the conclusion that they should lay a siege to Mahi Nagar. 

The Rajputs tried their level best to take the fort but it was no easy 
job for them. All their efforts were useless. On the contrary, they were 
beaten whenever they carried on an invasion. Now, it so happened 
that they were severally beaten in an open field fight outside the fort. 
They lost all hopes and some of them advised others to give up the use- 
less struggle. AAffien these Rajputs were in utter despair and downcast 
mood a wandering Fakir went to them. He did not go to them of his 
own accord but one of the advisers of the Rajput Rajahs saw something 
extraordinary about this Fakir as he passed by their camp and lie 
consulted him. The Fakir was more than a match for him. He said, 
‘If at all you people want to consult me, I wish that I should be consul- 
ted by your leader.” 

Accordingly, he was requested to accompany the councellor. He 
ct^cented to accompany him. Then he was right royally welcoteitfd, 
consulted by the commander in chief of the Rajput army. Th6 Ffddr 
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said : “It is impossible for you, Hindus to take the fortress because on 
that fort is flying the banner of Mahavali Peer. He is not only the 
protecting saint of the leader of the Musalman army but the saint in 
whom even Allauddin Khilji has a great faith and it is therefore that 
when the banner of the saint is hoisted on any Held of battle or on any 
fort, victory follows the chief of the army which has hoisted the banner. 
You should therefore give up all hopes to retake the lost fort.” But 
when he was requested to show some way out of the difficulty, he siaid, 
“There is one way and only one way and it is that that you should em- 
brace Mahomedan religion. You should be converted to the Maho- 
medan religion, read and say the prayers to Nabi Saheb and after four 
days dine with me from the same dish. If you think it proper to do so 
you can retake the fort.” The Rajput chief found himself in a dilema. 
There was no go for him. He, in the hour of dire necessity and need 
thought and thought about the question and at last after much hesitation 
consented to do what the Fakir had advised him to do. There was no 
way out of the difficulty. He said to himself that it was no use suffering a 
defeat and to be tortured to servile; cruel death. He knew also the 
abject condition to which the enemies defeated by Allaudin were reduced. 
He accepted the advice of the Fakir. He offered prayers to Nabi Saheb, 
as the Fakir had asked him to do, he dined with the Fakir from the 
same dish along with his other Rajput Rajahs. He along with his 
followers thus accepted the Musalman religion. Then the Fakir advised 
him to take a chosen army and to attack the northern wall of the Fort. 
He said that as soon as he would lead his army the Flag’s green colour 
would be automatically changed into white colour. This was what 
actually happened as the Commander-in-chief of the beseiging army 
led his army towards the northern wall of the fort. The army attacked 
and the wall gave way and the army could push its way inside the fort. 
The army inside was defeated and put to sword. 

From that day onwards these Rajputs accepted the Mahomedan 
religion and clung on to it for ever. This fact can be proved to some 
extent by the study of these people from the sociological stand]X>int 
and we have reason to believe that they are still much akin to the Rajputs 
in more than one way, e.g. names, surnames, dress, customs and the re- 
ligious beliefs, and in their way of living life and their general outlook 
of life. Thus the study of the Mianas becomes a very interesting study 
from more than one standpoint. 

These days we find, say in the last twenty years or find that the 
Mianas arc getting more and more alike their fellow-religionists. But 
that does not go to stress the point that they were not converts. In short, 
this is the long and short of the story how the brave and chivalrous Raj- 
puts were driven to dire necessity accepted Mahomedan religion. 

After this incident they went to Cutch and settled there for a long 
time. The Rajput blood always made them seek something in which 
they could show their native strength and courage. Here they had no 
kingdom of their own of any impfortance. So they took to a life of agri- 
culture and they got themselves related to the fighting cocks in the land 
of their choice. They could thus keep up the fire and keep thw arms 
unrusted. They helped sometimes to turn tables in Cutch politics 
by taking the side of or the other potential party. 
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They lived and wandered about northern and southern coast of 
Gutch and subsequently they came to Kathiawad. They captured 
some part of the country on the northern coast of Kathiawad and es- 
tablished there. In the meantime, they had dissentioned and this 
discord led them to call a Durbar of Vandhia, a petty principality in 
Gutch. They invited him to settle their disputes and to put an end to 
the struggle and the strife that destroyed their unity and strength. This 
Durbar of Vandhia who was too glad to interfere, readily accepted their 
invitation and accordingly came over to Kathiawad. But the discord 
was not such as it may be ended in a short time. They therefore thought, 
that it would be better to keep the Durbar in Malia, the centre round 
which they had settled. They offered him all his expenses and pro- 
mised to look after his comforts and convenience. In short, he began to 
work as a mediator and he being a cunning or practical man saw in his 
interest to increase the strife instead of putting an end to them. Thus, 
the Durbar became virtually the chief of Malia and taking the help of 
the adjoining Rajput states began to curb these people and keep them in 
check reducing their strength and limiting their activities. As the time 
went on rolling, this Durbar who had by now began to call him the chief 
of these people and established his power and there was no other go 
but an open struggle between the Durbar and his successors and these- 
Mianas. He gave them a bad name, he called them the disturbers of 
peace and prosperity of his state and of the adjoining states and therefore 
it was in the interest of all states and the Kathiawad Political Agency 
to suppress these people and reduce these wild men to docility. 

If we refer to the records, we find that the Durbar has very actively 
tried to reduce these Mianas to complete submission. He called them 
rebels and as such he took all the possible steps against them. He 
maintained that Malia and the adjoining territory belonged to him and his 
forefathers. This is not a fact. Records tell us that five-sixth part of 
Malia belongs to the Mianas. Over and above that Villages like Kajar- 
da, Hanjiasar and Navagam and a part of a village named Chikli belong 
to the Mianas. They are the owners of the land and are ‘Mulgirasias.’ 
Of course, the Durbar has so informed the Kathiawad Political Agency 
officers that he and his successors are the real masters of Malia. And 
therefore the agency records testify to the Durbar’s claim. 

When we study the facts and figures we cannot but be of the opinion 
that Malia and adjoining country must be belonging to Mianas. These 
Mianas have not only clung round Malia but they have spread over the 
whole northern coast line of Kathiawad and have stretched there settle- 
ment to Dwarka and Okha. The Mianas who had settled near Malia 
were originally farmers but they were disturbed often and often to such 
an extent that they left it off in despair and took to arms for they said 
to themselves that too much interference in their matters would force 
them to resist the authority with all their power and pelf. In a very 
short time they proved terrible to deal with. When we think of the 
Mianas we cannot but think of the Sikhs of the Punjab. These people 
can stand a very good comparison. Both are resembling each other in 
many respects. The Mianas not less brave, not less courageous, not 
less diligent, not less intelligent, not less gifted with physical and mental 
powers, qpt less robust and fine looking and warrior-like, not less chival- 
rous and adventurous than the Sikhs, the Mianas were unfortunate 
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io one thing and that was that they had nobody like Guru Nanak or 
Guru Govindsingh to mould them into one complete unbreakable block 
by inculcating in them a sort of religious zeal and a love for the mother 
Utnd. The Mianas thus being leaderless and any having no great force 
after them fell like so many peaks of a Mighty mountain tom by winds 
and rain and their continuous onslaughts and attacks. So much so that, 
they slowly and slowly gave way to the all surrounding mighty attacks of 
the big states like Jamnagar, Morvi, Dhrangadhra, Wadhwan, so many 
other states, aided by the British India police and the Kathiawad Political 
Agency police. Nobody cared to look into the case of the Mianas; 
all wanted peace and quiet at any cost and therefore all mad after a par- 
ticular object tried and became at last successful in crushing these bold 
and brave people of Kathiawad who could have been a pride of Kathia- 
wad as did the Sikhs become pride of the Punjab and consequently of 
the whole of India. 

Names and surnames. When we hear their names we are at once 
reminded of Rajput names and surnames. Here are some of their 
names and surnames. 

Their names are Dungar, Puna, Megha, Jeymal, Khimji, Viso, 
Bhima, Petham, Raja, Dossa, Hamir, Meraman, Kesho, Lakho, Har- 
bhum, Vala, Raimal, Sava, Maur, Mallo, Kesar, Sangan, Jiwan, Sadu, 
Ranmal, Parbat, Karsan, Zino, Mulu, Jiwan, Bijal, Jangh, Bharmal, 
Sakhaya, Musa, Daud, Mahmad, Issa, Sumar, Jusab, Abdulla, Aiyud, 
Haji, Alii, Allaya. 

Names of Miana women are such as Jasi, Man, Kesar, Ranbai, 
Manbai, Puribai, Veerbai, Ranibai, Malibai, Rahibai, Achhubai, 
Rahima, Halima, Karima, Khatija, Fatima, Hanifa, Juleikha, Heerbai, 
Jambai. 

Their surnames are such as Jeda, Katiya, Bhatti, Jam, Kajadia, 
Notiar, Khod, Samani, Sadhwani, Ladhani, Mahar, Manek, Sanghar, 
Musani, Molan, Dhassa, Dhoyun, Sanghar, Manek, Karani, Malani, 
Samani, Samatani, Sakhaya, Bayadani, Babaria, Malek, Veera, Janghia, 
Khora, Paredi, Talab Buchad, Ganjia, Makwana, Sodha, Ghavda, 
Sanna, Mauar, Namori. 

From these names and surnames we can make out two things, one 
is that many of the names of men and women are just like those which 
arc fqund in Rajputs and the second thing which attracts our attention 
is that most of these surnames are derived from meritorious or famous 
m,en in the family. They are having ‘ani’ termination which signifies 
that there is a Sindhi ending. They have brought these names from 
Sindh with a Sindhi stamp on them. This goes to show that they have 
lived in Sindh and have been so much Sindhi that even after they lift it, 
they have carried with them the surnames having a decided Sindhi 
touch or termination. Here their names and surnames can be compared 
with other communities which have also come to Kathiwad from Sindh 
sujch as l4uhaoRS, Khojas. Mianas are fond of having patronymic 
siumames. At present we often come across many Sindhis whose 
ursEiazoes are Motwani, Wadhwani, Junani and so on. 
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Mankaran. Mianas are not Hindus and therefore they do not 
bdieve in Astrology as such, but while giving names to their newly bom 
chUdren they consult the members of the family especially the sister 
of the father of the newly bom child. Generally speaking they adopt 
the names of some illustrious forefather and thereby they try to per- 
petuate his name in the family. It is therefore, we i^d that the name 
of the grandfather is often repeated in family again and again in some 
cases a Miana father gives his father’s name to his son. So we hear 
or come across names like Veeraji Jasaji Veeraji or Abdula Haji Abdula. 
There are certain Bhatia families in which the grand father’s names is 
thus repeated. 

Thus the name is selected and given to the newly born child. A 
sweet dinner is prepared in the family and the members along with the 
paternal aunt if she lives in the village of her brother who is invited 
with her children. No ‘Vidhata’ goes to write the letters of fate in the 
forehead of a Miana child. And so, no ceremony of leaving a pen 
and a piece of paper and such other things to be undergone. Gud or 
sweetmeats or dates are distributed amongst children and the poor 
musalmans and fakirs. Namkaran ceremony is to be performed on the 
sixth day of the birth of the newly bom child. 

When the babe is one month or in some cases a month and a 
quarter month old it is taken by her mother along with her other famale 
relatives belonging to the side of her father-in-law especially her sister 
in-law or mother-in-law to the Durgah of the family Peer and there it 
is made to pay its respects and thus acquireds the blessings of the Peer. 
The mother of the baby takes with her some dates or molasses to be dis- 
tributed to the poor and the Fakir. The little children if to be found 
there about they are given the dates or molasses. She offers any 
‘Manta’ she has to fulfil if she has so decided within her mind. 

The mother of the infant is after tliis ceremony allowed to go out 
to attend to her outdoor household duties. But this is not a hard and 
last rule for where the family Peer is situated away from the village 
in which a miana family lives she stirs out of the house after a period of 
a fortnight or a month. For, it all depends on her physical strength. If 
she is not able to go about owing to severe troubles she is allowed to have 
a rest. Otherwise she of her own accord goes about attending her house- 
hold business. Generally speaking Mianis are strong and sturdy and 
they do not require any doctor’s help. Her health in general and her 
strong build of the body does not bring about serious troubles even in 
in her first delivery. 

The father or the brother of the young mother brings some gifts 
for the baby such as a frock coat or a silver ornament to be worn in 
its neck and round its girdle. He brings some Sadi, Pettycoat and 
a bodice for the mother of the newly born baby and if he is financially 
strong he gives her some silver ornament. If the father or the brother 
is not well to do he brings or sends a frock coat for the baby, together 
with his blessings for a long life. Now due to these hard times a father 
or a brother who is not even able to make two ends meet blesses the 
infan t by a letter sent with someone goii^ to the house of the 
daughter. 
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Education. As the time passes on a miana child grows into a robust 
baby and consequently he begins to imitate his father and if she is a girl 
she begins to imitate and look like her mother or grandmother. S^he 
becomes the chief cause of joy to the family and by babbling all day round 
is much fondled by all the members of the family. The father or the 
uncle whoever he may be begins to give him home education slowly and 
steadily telling him various tales and actual facts relating to the life 
and deeds of his forefathers and great men of the community. He 
relates to him how they lived and died, how they braved against mighty 
odds in life and struggled against them single handed or helped by 
faithful friends and reiativ<“s. d’hus the little boy’s imagination is 
well fed and roused by the stories and the tales of the people who actually 
lived in his family or the community. Sometimes the exploits done 
by the great men in his family are so vividly narrated that the child sees 
the deeds done before his vt;ry eyes. He is told that these deeds were 
done by the great men not for anything, but for the sake of their self- 
respect, for the sake of the In mour of their relatives and dear and near 
ones, to oppose the oppressif)n to which the authority wanted to 
subject them. He is told that tho.se deeds were done for the noble 
purpose to seive which tliose people were out. All these go to create 
a great and noble im[)rcssion in the child’s mind the impressions of which 
linger in their minds I’or a very very long time. 1 hey take out from him 
the real spirit and cluuish and nourish and encourage it more than 
any other thing can do. I hc noble ideal which is placed before the 
child is in itself a great education which can be imparted to the child. 
It does not end with this but he is taught how to be helpful to any one 
in need and dire necessity without any consideration of caste or creed. 
He becomes a great help and slowly and slowly to the male members of 
the family especially to the lather or the uncle whoever he may be. 
He is trained in the use ol' arms and this goes without saying that a 
military education was imparted to him. lie was taught riding, he 
was always encouraged to walk or run great and long distances, with 
comparative very littie fatigue with the greatest possible speed. There 
is still in Malia a Miana mimed Raisang whmn the writer met and 
there is record made by him in which he had in his youth traversed a 
distance of forty-eight miles in three hours and the certificate given 
by the political agent of Kathiawar to that effect has been read by the 
writer to provx its authenticity. This is an extraordinary thing in 
these days as it was in those days. In fencing a sword or in throwing a 
lance a Miana was and is still almost unbeaten in the whole of Kathiwad. 
There arc many others who an: excellent in the use of other arms but so 
far as swordmanship is concerned a Miana is beyond comparison. 
He is made more made to take interest in farming but that interest is 
comparatively very shallow. 

A Miana girl becomes an expert so far as household duties are 
considered but there is one main thing in which a Miana tops other 
women is that she is as bold and brave, daring and dauntless as their 
husbands. She reminds a Rajputani in this fact that the often a Miani 
has openly run down her husband publicly for a work showing want of 
courage or bravery which is expected in a Miana. There is an instance 
in which a particular Miani had gone to pay a visit to her husband in 
Thana jail which is considered to be one of the best Jails so far as its dis- 
cipline and management precautions and watch, its high and missive 
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building. She addressed her husband in a very mean term told her that 
a lion who had killed hundreds and thousands of deer was that day being 
tyrannised over and kept chained by a worthless dog of a jailor ? It is 
said that the Miana though he was very angry to hear the words re- 
mained silent but next day he made his escape good from the Jail. 

Sunnat Sadi. In the case of a boy when he reaches an age of eight the 
Sunnat sadi ceremony is performed. In this ceremony a barber is 
called and a very minor operation is performed by him with the help of 
his razor. For this ceremony the gayanja i.e. a mahomedan barber is 
paid a rupee and a quarter. The operation docs not take even five 
minutes but the incision ceremony seals the fact that the boy has been a 
real mahomedan. The after ceremony takes a lot of time and a lot of 
expense. The boy as the custom goes is made to sleep on a bed-stead 
and made to take complete rest. He is fed whatever he desires the reason 
is that that brings about a quicker recovery. After the incision is gone 
through, the father of the boy writes lettei’s inviting his relations and 
friends that the Sunnat Sadi feast is arranged on a particular day and 
that it will be a great favour if they go to take part in it. Accordingly 
he makes a great preparation for the feast and on the fixed day he finds 
that all the invitees have come paying respect to the letters of invitation. 
A grand feast is served to the invitees and the boy whose sunnat sadi is 
celebrated is brought dressed in the richest clothes. It is a custom that 
the maternal uncle of the boy brings a fine suit c)f clothes for the boy 
his mother, father and other brothers and sisters if he has. If he is rich 
he brings costly clothes, if he is not rich he brings ordinary ones. If 
the boy has no maternal uncle the clothes are purchased by the father of 
the boy himself. He is taken round in the village on a horse back in 
what is called ‘Fuleka.’ And the acquaintances offer him presents ac- 
cording to their mutual relations. The party disperses after the feast 
and it is a custom to give the father of the boy a sum of two rupees at least 
as a gift on the auspicious occasion. Thus the expense incurred by the 
father is to some extent met with. It is a way of indirectly helping the 
man who spends on such occasions. 

Marriage. When the boy or a girl comes to an age i.e. marriagable 
age it is the duty of the father and the mother and consequendy of the 
near relatives to be in search of a suitabh; match. The boy or the girl 
have no say in matter of the choice. They have infinite trust in what 
their parents do for them. Sometimes a good boy or a girl is shown by a 
near relative and if the father or the mother of the boy or the girl finds 
it a suitable one they enter into negotiations through a third party. The 
questions as to age, appearance, pecuniary condition of the party and the 
family, etc., are generally examined and then after all the matters are found 
to the point the parents make a formal request through a third influential 
party and the request is accepted or granted. The Jaraat (the leading 
members of the caste) is invited by one of the parents and the proposal 
is made and accepted, is made public. Molasses or dates are distributed 
amongst those who have been called at the same time to the children. 
The ‘Dech’ is also made public if the parties think it proper. There are 
cases in which the sum is openly settled and the fact is made public for 
such things do not happen however it is placed as safeguard in case 
some Untoward incident happens. In that case the ‘Jamat’ interferes 
and brings about a settlement. There are certain cases in which the 
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parties to keep it a secret and in that case the Jamat is not infonoed 
amd the *Jamat’ being very practical, does not poke its nose in it. There 
are cases in which the sum is very nominal. For a sort of understandii^ 
is reached to by the parties according to which they agree that no heavy 
sum should be fixed as a ‘Dech.’ ‘Dech’ means the money which tfaie 
father of the bride-groom has to pay for the bride to take her from her 
father in marriage for his son. This sum is paid by the father of the bride- 
groom in such a manner that the sum may be iiseful to the father of the 
bride when he entertains the marriage party. This speaks very highly 
of the relations between the gentlemen. Invitations are sent to the re- 
latives by both the fathers i.e. the father of the bride-groom and the bride 
on the date of the celebration of Niccah. The date of marriage fixed 
by the father of the bride in consultation with the father of the bride- 
groom. 

Generally speaking the month is selected which suits the people in 
every respect. These people do not offer daughters or sisters to Miana 
living far off from the village in which they live. For they understand 
that not only it is very inconvenient but it is very costly. It is very diffi- 
cult to keep relations close and fresh. There is a good wisdom in this 
principle. 

The marriage party, if the bridegroom does not live same village 
is to be brought to the village of the bride. In that case, it is rather an 
expensive business. But the fond father of the bridegroom does not 
mind. He carries with him as many men in the marriage party as de- 
cided beforehand by the father of the bride with the father of bride- 
^oom. He cannot, and generally if does not wish to break the cordial re- 
lation with the father of the bride does not bring more men than the num- 
ber he has promised. There are instances in which the father of the bride- 
groom brings a big party. In that case it is clear or it becomes clear that 
he wants to spoil the relations between one another. The ‘Jamat’ notes 
this and interferes in this matter and forces the fellow to send away his 
additional men to his village or they ask him to provide for them at his 
‘utLsra’ at his own expense. There are occasions on which the matters 
become unmanageable and the father of the bride if a strong man ‘refuses’ 
to celebrate the ‘Nicca’ ceremony. He has a strong case in his favour 
and his cause is taken up by the leaders of the Community. So Jamat 
plays a very important part in such quarrels and takes it to be its duty to 
settle the quarrels. It is for that purpose that ‘Jamat’ if kept as a middle 
man in case of such untoward incidents. Such cases are now rare. But 
we cannot say that such things have been totally stopped. 

It is the duty of the father of the bride to look after the comforts and 
conveniences of the marriage party. He looks after them and makes 
the necessary arrangements. He leaves a relative of his in charge df the 
guests and he has to attend upon the guests of honour. The first thing 
that he has to do is to receive the marriage party lead the party to the 
resting place specially rented or arranged for it there they are made at 
case and as soon as they arc at ease they are called to dinner specially 
prepared for the party. 

Dinner. The bride-groom, his father and other men who have 
accompanied die marriage party are taken to the house of the fadter 
of die bride’s father. A rich and sumptuous (finner is served and diey 
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are entertained in the best manner possible. One thing is not to be 
lost sight of and that is that the father of the bride manages the whole 
thing according to his capacity. And it is considered a sign of good 
manners to praise the ^rangements made by the father of the bride and 
to make the most of it. Men and women sit down together though 
separately so that no time may be lost unnecessarily. The sweet-meat 
prepared is generally sweet rice or wheat flour preparation mixed with 
ample ghee and sugar or molasses. Condiments are well used. Over 
and above this dish grams, rice and vegetables are prepared in the best 
manner possible. 

Marriage Procession. As soon the dinner business is over the marriage 
party repairs to its resting place and begins to prepare for the marriage 
procession. The bride-groom is well dressed and if he belongs to a rich 
family he is decked with ornaments and flowers if available. The dress 
that he puts on is a surval, a country coat, and a bheth round his waist 
he puts on a fine turban of a Morvi type and attaches shera round his 
face. Shera is a number of strings either of artificial pearls or of flowers. 
It is a necessary thing which the bride-groom must put on or tie round 
his face while going to the house of the bride for the celebration of the 
marriage ceremony. Shera is made to order. It is made ready by the 
Mahomedans whose business is to supply flowers, wreaths and sheras to 
the customers who place orders with them. The procession starts for the 
hou.se of the bride by the evening and reaches their at the appointed 
time. It is precccdcd by a drum beater, and a man with a pipe. The 
whole party is dressed In its best and the procession goes very slowly. 
Slowly it goes the better it looks. The marriage party is eagerly watched 
by the men of the bride’s party and as soon as the information reaches 
that the party is approaching, the father of the bride makes all due pre- 
parations for the ceremony. The family Mulla is called before hand and 
he too is ready with his prayers and benedictions. Every thing is tip toe. 
Just amongst the expectations of all the bride groom looking as fine as 
any youth in the world or say more handsome that any other youth comes 
to the door of his father-in-law. He is received by the ladies of the house 
of the bride’s party and taken in the house with all due ceremonies. The 
ceremonies are still Hindu ceremonies of showing the bride-groom plough, 
a spindle, and such other symbols of a married life. The bride-groom 
stands in all his majesty straight as any thing can be. He stands as if 
paying no heed to all the ceremony and some one may say that he stands 
and accepts all the things said or shown by signs. He is taken in and 
made to sit on a fine soft seat specially kept for him. The other members 
of the marriage party who have accompanied the bride-groom are ^bo 
well received by different male members of the bride’s father side. They 
are made compfortable and as soon as they are made comfortable they 
are offered Supari (Beetle nut) and dried dates. Just at this time the 
ladies are received by the women folk. They begin to sing songs. They 
are also well seated and offered dried dates. The whole party is busy 
talking and singing and appears in the best of its moods. 

The bridegroom is called by the Mullan and made to sit on the seat 
which is offered to him. The ceremony now begins. The serious and 
grave looking Mulla sends two men inside the house the place where the 
wcmidh folk are sitting and singing marriage songs. One man a grown 
up and serious looking from the side of the bride-groom and anothter fmm 
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the side of the bride. One is called a Vakil and the other is called the 
Sahed or a witness. The Vakil asks the bride who is sitting in the 
midst of women of both the sides. “Do you wish that your marriage cere- 
mony to be celebrated with so and so the son of so and so ?” She gives 
her assent. The witness takes note of it and both these gentlemen return 
in the booth where all the people are sitting and the bride-groom and the 
Mullan are sitting they convey the bride’s assent and the whole meeting 
of men of both sides take note of it. Thus the marriage is settled by the 
assent of the bride. The bride sitting in a house sits well decked in her 
best dress and she puts on all the ornaments she has got from her father 
and the father-in-law. Generally speaking she puts on a ‘Sadi’ of a fine 
make, a petty-coat of silk and a bodice of silk too well embroidered and 
decked with gold and silver threads. The ‘Sadi’ too that she has put 
on is very costly and with a gold lace. 


The father-in-law brings with him a full suit of clothes for her and 
if he is able to afford he brings and offers other suits of cloth over and 
above that the ornaments are a neck-lace made of gold ear-rings a ring 
and silver ornaments to be put on the legs. New clothes and new orna- 
ments put on by a young bride becomes her very much and she becomes 
the centre of the whole circle. She looks as if she is the ornaments of the 
women who have assembled there. The father of the bride is sitting chat- 
ting with the guests and the Mullan on hearing the assent report from the 
Vakil and the Sahed puts his seal— the holy seal to the marriage contract. 
The father of the bride gives a full suit of clothes to the bride-groom along 
with a gift of a ring if he is able to afford it. The ornaments which are 
presented to the bride are ‘Zarmar’ ‘Ek Danio’ both of gold, Bangles and 
ear-rings. ‘Kadlan’, ‘Chhada’ made of silver are to be worn in legs. The 
total cost of these ornaments go up to two to three hundred rupees. 
These ornaments become the property of the bride and they remain in 
her keeping or custody but out of respects she lives them under the care 
of the mother-in-law who gives her these things when she wants to put 
them on. In case she becomes a widow the ornaments and the clothes 
remain under the custody of the bride-groom and she is not allowed to 
take them away to her father’s house. At the same time if she chooses 
to remarry the ornaments and the new clothes which are used or not 
used are not to be taken away by her to the house of her new husband for 
in that case she has no right whatsoever to the belongings of her deceased 
husband. 

As soon the Nicca or marriage ceremony is over the Mulla is paid by 
the father of the bride groom and the father of the bride a sum of ruppee 
and four annas. He is paid more than this sum but it depends on the 
pleasure of the father of the bride-groom and the father of the bride. He 
by right cannot expect more. 


The marriage being over the bride-groom goes about in the marriage 
booth shaking hands with all the members of his family especially elderly 
people and by ‘salaming’ them they are expected to offer their good wish- 
es to the new couple. This being done he goes inside the house where 
his mother-in-law and the ladies of his father-in-law’s side are sitting and 
there he offers his sallams. They accept these and bless the new couple 
in return. 
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Night is far advanced and cliildren of the bride groom’s and bride’s 
party are actually dozing when the party starts for the resting place 
accompanied by the bride. The pomp now is not so much as it was just 
when they were going to the house of the bride to marry her. The pro- 
cession is slow but not so orderly because the ceremony for which they had 
gone is finished. The purpose is served they do not now expect to create 
any superb idea about their position etc. Again they are tired and want 
rest more than anything. The bride-groom with the bride goes along 
the street slowly and in a short time they reach the destination. The 
women are singing songs of joy and they look completely satisfied with 
the errand on which they had started. 

The bride is accompanied by her younger brother or her younger 
sister who accompanied her to bear her a company. The other reason 
is that as soon as she reaches the house or the resting house or Uttara of the 
bride-groom she has to return to father’s house and they may serve as a 
company. As a good men she is sent with the bride-groom as soon that 
is done she returns with her brother to the house of her father. The 
party wanting to have the well deserved rest goes to bed, to rise up 
early next morning for on the next day the marriage party leaves for their 
own village accompanied by the bride. 

The next day a rich dinner is served to the bride-groom’s people. 
A sweet rice or sweet balls or Biranj together with some salty preparation 
such as Ganthias— -a gram preparation or hotch-potch is prepared to 
serve as salty preparation. The marriage party is just made to take or 
consume as much as possible and to be as merry as possible and the 
whole feast is attended by all the possible joy and merry making for that 
is the last feast that the marriage party is expected to have at the house 
of the bride. It is therefore they make as merry as possible and enjoy to 
their heart’s content. They do full justice to the dinner and the hospita- 
lity of the father of the bride the marriage party takes leave of the host. 

Just after the marriage feast is over the bride-groom and his party 
begin to make preparations for the departure. Accordingly the father 
and the mother of the bride are given to understand that the marriage 
party is to start at a particular time and therefore they are to make her 
ready with her clothes etc. In the mean time the father of the bride 
has kept ready all the things he wants to offer to his daughter as gifts. 
These include house-hold things of everyday use such as bed, a cot, 
a box to place clothes in, brass vessels for fetching water from the well, 
the brass pots used for cooking purposes and so on. The clothes he has 
to give and other gifts which he has given and the gifts which some of 
his relatives and friends are to offer are also placed there and the men and 
women relatives and the acquaintances of the village are informally 
invited to go to the house of the bride’s father and have a look at the 
things so nicely arranged by him and his wife. There is nothii^ but 
the words of praise for the things shown. All admire the things and 
announce them fine and beautiful. This show is kept for a few hours 
and if the marriage party is to start soon the show is wound up and it is 
arranged and packed up to be sent with the bride. 

When the marriage party starts for the house the father and mother 
of the bride and their other relatives go to sec them off and to pay them 
the cost of all sundry things they might have purchased from the local 



5S JOURNAL OF THE UNIVERSITY OF BOMBAY 

market. They also go to bid them farewell and they give a word or two 
of advice to the young bride, and to console her if she gets nervotis. 
The father of the bride and the father of the bride groom pay off the 
‘Dads' or dues to the barber, p>otter, the pipe walla and others who have 
rendered them services during the auspicious occasion and the stay of 
the party in the village. 

The party starts amidst the rejoicings of the bride-groom’s relations 
and the sorrow or tears of separation of the relatives of the bride some- 
times the bride herself sheds tears of the pangs of sorrow on account of the 
separation from her parents and the long years’ connections with the 
house and its surroundings and the separation from her friends of child- 
hood. However, this is a momentary sorrow which in a short time 
changes itself into a joy of higher type. 

She is made to stay in the house of the father-in-law for a week. 
She gets in touch with the new surroundings and slowly and slowly 
gets conversant with the customs and manners of the new house where 
she is a complete new-comer and a stranger. She begins to study the 
nature of the father-in-law and mother-in-law and the brother-in-law 
and the sister-in-law if she has any, and other relatives of her husband. 
It is something like entering a new world all together. 

A brother of the bride or if she has no brother her cousin goes to 
the house of the sister to take her back to her father’s house. I’he reason 
is that a long stay in the beginning in strange atmosphere and surround- 
ings becomes rather difficult thing for the young girl. There are cases 
in which the young bride has to make a long stay in the house of her 
husband due to certain untoward circumstances such as of having no 
mother or no father and no mother. In such cases too, some near re- 
lation of hers calls her to stay with him or her for a few days in order 
to make her not feel the absence or loss of her mother or parents. She 
goes to stay with her mother and father but now she cannot stay with 
them for a long time for she now belongs to a separate family and she 
has to go according to their wishes and orders. But the new experiences 
of the new life are of such a strange type either of pleasant kind or of an 
unpleasant kind that some times they are even undescribable. In tliis 
manner she is to go to her parents and as soon as the newness of the hus- 
band’s house disappears and she becomes like an inmate of the family 
she naturally does not like to pay any visits to her parent’s house. For 
in the course of time that house of her parents’ appears in her eyes the 
house of some stranger because she feels herself a member of the hus- 
band’s family and she is more at home in her husband’s house than in the 
house of her father. 

In the mean time the bride being mature she undertakes all the 
household duties and she begins to make her mark in the family pleasing 
all by her work and manners. 

In a short time the parents of the husband hear a happy news that 
the new entrant in the house has begun to cany and all expect to have a 
son in a short time. As said before she is called by her father to go to 
his house to give birth to the child. If there is no objection the request 
of her father is accepted. She is sent to his house when she is running 
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the seventh month. If there is nobody to take care of her in her father^s 
house the father-in-law is not requested or if he is requested he refuses 
to send her to her father’s house. In that case she gives a birth to the 
child in the house of her father-in-law. The good news of the birth 
of a child are sent to the parents of the child i.e. the news are sent to 
the house of the father of the child or the mother of the child who give 
present a very small present to the carriers of the happy news. He is 
offered a molasses piece to sweeten his mouth. The father of the bride 
has to spend about fifty rupees by the way of giving some frock coat to 
the baby and presenting some good clothes to the mother and her fadter 
in and her mother-in-law and he has got to send some good present 
by the way of a turban to the son-in-law. 

After a month or a month and half she pays a visit to the house of 
her father, if she has given birth to the child at the house of her father- 
in-law. When she gets some valuable presents from her father and other 
relatives. 

Divorce. A Miana is allowed by the religion he professes to marry 
more than one wives. But the economical condition prevents him from 
doing so. However, the religion stands by him if he chooses to marry 
more than one wife. This leads him to an evil, for if one does not get 
on well with his wife or if their natures do not agree, he reports the matter 
to the Jamat or if he does not report the matter to the Jamat the wife 
reports the matter to her parents they interfere and taking the case on 
hand they approach the Jamat and accordingly the Jamat holds a 
meeting, discusses the facts and gives the judgement and allows the 
husband to divorce his wife. The wife gets a divorce against the 
husband who fails to do his duty as a husband or treats her cruelly, 
beats her or does not feed her or does not earn to run on the household. 
In short, any kind of differences between the husband and the wife 
on a trivial or serious matter ends in getting a divorce. The relations 
are brought to an end. In this case the wife has to leave the house of 
her husband with nothing that belongs to her though she is given presents 
by him or by his relatives she has to leave them for she has not got any 
right to their possession. She goes to her parents house and after staying 
there for sometime she and her parents in some cases go in search of a 
new match. Generally the parents now do not interfere in this business 
for it is solely her business and she manages it as she chooses. The 
parents have got nothing to do but give their assent. She accordingly 
settles the matter with some Miana and settles a day when she goes from 
the house of her parents and begins her new married life which is prac- 
tically not a married life but so called married life. The Miana to take 
to a new wife in the same way for the divorce case is known throughout 
the members of the community and that is an indirect news to others 
who are actually on a look out for a better or more suitable match. 
Naturally the news leads to many overtures from so many quarters for 
the freed husband or the freed or divorced wife approached by other 
clients. The sum and substance of the whole thing is that no party 
remains unengaged. There is a market for anything and everything. 
It is a matter of chance to get a good partner or a bad partner any bow 
one is to be sorry for or no body is doomed for life if he happened or by 
chance locked up or linked up with a disagreeable party. For, divorce 
IS a great boon to the community. One can easily correct bis or her 
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mistake from the day he wakes up he can easily shake off the disagreeable 
party and go his or her own way. But there is one bad feature of this 
custom and it is that morality as such or ethics as such generally are 
absent from these people. 

Women are notorious for their loose character. Ihey take to any 
fellow that comes across or attracts her attention. One cannot rely 
on the chastity of a Miani. For she has no restriction and it is considered 
as her cunning or cleverness. '1 here are instances a woman has selected 
seven different husbands in her life and discarded them all in their turn. 
In the same way wc can say of a man. There are instances in which 
when a Miana goes out to sea he leaves his wife and when he returns he 
divorces the old and manages to take up a new wife. This appears 
very strange to those who are believing in monogamy. However it de- 
pends on the custom of a community in which one lives and dies. So 
this is by the way of a remark. 'Fhere arc many quarrels taking place 
every day in Miana villages wherein if one Miana has taken any liberty 
or cracked a joke, the party concerned directly takes a recourse to asword 
or a knife. I'he result is often disastrous for the person who has violated 
the rules of etiquette, his friends and the person who is actuated by 
anger to punish the wrong doer. It ends sometimes in bloodshed and 
sometimes in murder. Any how the whole thing goes to undervalue 
the whole community, in the eyes of all the people who live with them 
and those who are unfriendly with them. This gives a very nice cause 
to those who are out to mock at them and those who are out to establish 
the fact that the Mianas are wild, unruly and barbarous people and 
therefore they are a curse to the society in which they live. These people 
do not shirk at all from punishing the women as well as men in an old 
antiquated rude and wild way. They often cut the nose or the ears 
of the wrong doer. I'hus, they make it impossible for them to move 
about in society. Internal dissensions which these incidents create 
are so great and so uncxtinguishable that they leave behind them not 
only ill name but life long and in some cases enmity which is hatched by 
people for generations. Such internal feuds have always contributed to 
their weakness, poverty, helplessness, and shame. If asked as to why such 
things are allowed to take place in their community they are either non- 
plused or they say that such are things lor which we should be sorry 
for they are the things which are ordained to occur. They take no steps 
to end such quarrels. I'hc reason which one can attribute is that they 
are illiterate and that they arc living out of the way that is to say that they 
have not come in touch with literate people and that they are not shown 
how to live and how to behave with one another. They are totally in 
the dark as to how the world about them is living and making progress 
in all respects. In this case they are to be pitied than to be hated or 
looked down upon. 

Dervalun. In connection with the customs of the Mianas it must be 
added that a Miani after the death of her husband has customs Dervatun 
no objection to accepting the younger brother of her husband as her 
husband. The custom is prevalent in shepherds and such other Hindu 
communities and the Mianas have accepted it and introduced in the 
community. It is believed that the custom is nothing but the customs 
which are accepted some times by people by living in contact with other 
community. This is not a custom which is very prevalent but these people 
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raise no objection to any Mianis accepting the younger brother of her 
dead husband as her new husband. The second custom which is found 
prevalent is that a paternal aunt will always have a preference over others 
in the question of asking the hand of her brother’s daughter in marriage 
for her son. That is to say a niece will follow the paternal aunt in her 
family. If a paternal aunt has a son of a marriagable age and the brotlicr 
has a daughter of a marriagable age she will always ask her hand in 
marriage for her son and the brother in ninety-nine cases out of hundred 
accept her request. This custom is also found prevalent even in Rajputs. 
It is likely that the Mainas must have kept retained this custom, the 
old custom which was common in Rajputs. The question as to how a 
particular community accepted or followed the wake of a community 
living in the neighbourhood of the community is worth thinking about 
or worth giving a special thought to. In the first place it is either a 
contactual or due to the daily contact with the community living in 
neighbourhood. The other cause why a particular community accepts 
or adopts a custom prevalent in other community is that that the com- 
munity which is a convert community does not think it proper to give 
up the old remembrances of the old community or takes a special delight 
in keeping old connections and revering them. It is therefore that the 
surnames common in Brahmans arc found prevalent in Boras or the sur- 
names common in Rajputs are found common in Mianas, Kolis and so on. 
The third cause which can be given is that when a particular class of 
people have for some time ilominated upon a particular community the 
dominated community or a class of people have tie to one sort of pressure 
or any other sort of pressure or due to some influence have perforce or 
by the force of imitation or for the same of pleasing the domination class 
to adopt the custom prevalent in the dominating class of people. We 
have thus adopted many Mahomedan and European customs and have 
been following them in our life. Sometimes when a class of people is 
out for reforms goes out to sec or to observe and marks that there is a par- 
ticular custom and it had contributed to their betterment the class of 
people accept it and begins to follow it. This and many other causes 
can be assigned to how a particular community follows a particular cus- 
tom prevalent in other communities. 

Death rites. When a particular Miana or a Miani expires, the dear 
and near relatives are informed to that effect. They hasten to the house 
of the deceased. The Mullan is also informed to the effect that a parti- 
cular gentleman who was ailing for sometime has expired. He goes to 
the house of the man and begins to console the inmates of the family. 
Mullan’ s presence in the family is a great consolation for it is his presence 
that counts with these people. There are some two or three members 
of the family of the deceased who go out to the bazar and buy a piece of 
cloth thirty-two yards long to cover tlie dead body with. Some male 
member from the family goes to the Jamatkhana and orders out a bier or 
‘Janaja’ as it is called. According to the custom prevalent in the musal- 
mans the relatives are not allowed to shed tears or to show any external 
signs of grief by crying out wildly. They are to compose themselves and 
remember Allah and pray for the good of the person dead. In spite 
of this custom it is very difficult to be above feelings of joy or sorrow. 
One in the ordinary run in life finds it very difficult to suppress the.se 
feeling when they are put to test. Naturally therefore, the dearest and 
the nearest weep and express the feelings of their heart in usual ways. 
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It depends on the death or the nature of the death. If it is some one who 
is old man that is dead people take it lightly and if anyone young person 
has expired the people naturally feel the most and they give every sort of 
expression to their feeling of sorrow and grief. Any how the male mem- 
bers of the family mind their own business. If necessary they ask or 
request mildly the woman folk to check themselves. In the mean time 
the bier or ‘Janaja’ is brought from the Jamatkhana. The long piece 
of cloth is also brought from the market. The dear and near relatives 
have also come and the friends of the person dead also have come. Now 
the Mulla with the help of others who are standing by the person dead 
takes out all the clothes that he or she has put on and washes the dead 
body with seven water pots of cold water. Of course, if a woman has 
expired the business of taking out or taking off the clothes rests with the 
women folk. The bath with cold water gives a sort of freshness to the 
body and all the bad odours due to the disease vanish due to the bath. 
This custom is prevalent in many communities especially a woman who 
is not able to stand delivery pains and thus succumbs to these pains are 
before she is carried to the cremation ground given a good cold bath 
even in Biahman community. This water is brought by the members 
of the family from an adjoining well. The body is cleansed afterwards 
and after that it is taken and wound with the piece of cloth that is specially 
brought for the purpose. Just at this time the Mullan spreads a new 
piece of cloth brought by the nearest relative of the person expired spe- 
cially for the Mullan to spread and say his prayers on it. This cloth is 
called a Mussalah. The piece of cloth or the Mussalah on which he has 
said his prayers for the dead person belong to him. He takes the piece of 
cloth. Before the dead body is wound up in the cloth the Mulla with 
the help of a needle and thread sews a Kaffan for the dead person. 
Thb is done very swiftly because the dead body is to be taken for its 
burial to the graveyard. The Kaffan being ready the person of the dead 
one is put in the Kaffan very reverently. There is a soft cushion in the 
Janaja and the body is laid upon it by the relatives very reverely. The 
body has this piece of cloth purchased by the inmates a son or a father 
or a mother or a sister or a grandfather whoever he or she may be. But 
there is a custom that the dead body is to have seven covers of different 
kinds of cloth purchased by the other relatives and when these seven 
covers are properly spread on the dead body the nearest relative considers 
it to be his duty and a privilege to respect the dead body with flowers and 
other scents and attars. Bottles of scents and attars are emptied by the 
relatives with tears in their eyes. This is done when the person dead is a 
young person. Scents and flowers are generally used in the case of old 
expired persons. 

Khatmi. The clothes put on by the person dead at the time of 
his or her death are taken away and they are given away to the poor 
persons, Musalmans at least and to the fakirs. The poor and the desti- 
tute, the fakirs and children are fed with sweetmeats and given alms for 
the gfood of the person dead on the fourth day. This ceremony is known 
by the name of Khatmi. 

In the grave yard the grave dug is from the south to the north and not 
east westwards. The reason is that Mecca is situated in the north of 
India and the Janaja is a wooden bier with a railing and a pair“of poles 
to enable the persons to carry it on their shoulders. 
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The dead body is carried to the graveyard by the members of his 
family and the nearest relatives who consider it a piece of religious duty 
to cairy the Janaja. There are some who are of the opinion that by 
carrying a dead body on the shoulders one acquires a religious merit of 
an extraordinary kind and the good is meted out to them by the Almighty. 
However, it is a religious duty which the dead person expects at the han^ 
of the nearest relative. Uttering the name of Allah the party starts for 
the ^aveyard. One of the relatives carries the burning loban incense 
just in front of the dead body. This is meant to ward off evil spirits or 
dissatisfied spirits who are said to be hovering around the dead body 
and want to join him or her to their strength. The name of Almighty 
is said to be antiseptic. The procession is a very serious one. The 
Mullan is saying his prayers going along with the procession. All. the 
mourners go after the dead body with the ordinary dress they put on in 
their daily life. They are not expected to have a bath as in some Hindu 
communities. They go with their shoes on. The people meeting the 
procession on the way keep standing by the way out of respect for the 
dead person. As soon as the party reaches the graveyard it is received 
by the keeper of the graveyard and the party is shown the direction 
in which the grave is kept ready for the dead. The Janaja is lowered 
down slowly and placed by the side of the grave which is dug and kept 
ready by grave diggers who have finished (heir duty and disappeared from 
the dismal scene. They are paid afterwards for their labours. They 
being expert they need no instructions as to how the grave is to be dug 
for it has become their business and they are expert in that kind of work. 
As soon as the Janaja is placed on the ground by the side of the grave 
the Mullan spreads again his Mussalah and begins to say prayers for the 
departed soul. By this time the mourners stand by the side of the Janaja. 
Some of the near relatives take off the flowers and wreaths of flowers 
which are placed on the seven coverings. They also take off the seven 
coverings keeping only the Kaffan with the knot on the head and the 
knot near the legs of the dead person for with that the dead body is to be 
lowered and placed in the grave. The Mulla has already said his 
prayers and the finishing of the prayer is a signal what the relatives 
are expected to take up the dead body from the Janaja and lower it 
in the grave with all serenity and sorrow they are capable of. With 
tears in their eyes the mourners, the nearest relative of the dead person 
lowers the dead body in the grave and places it after duly cleaning 
the grave that is to say after removing all the stones and pebbles, etc., 
that is to say the hard things which may be lying there. There are some 
who spread soft earth in the grave and then they cautiously place the 
dead body with the Kaffan on its body. Just after this the relatives and 
the Mullan himself throws dust on the liody so as to cover it up. After 
the leading mourner has put a handful of dust on the body other mour- 
ners who have accompanied the beir do their part of duty by throwing 
handful of dust or earth which is lying by the side of the grave. In no 
time the grave is filled up and made a level of the common level with the 
surrounding ground. They then go about and take big stones and place 
it on the grave and then they go and find in search of dioms and thorny 
bushes and place them or arrange them in good manner so that no body, 
no animals like grave diggers can come and dig up the grave and may not 
take out the dead body. It so happens that grave diggers haunt the grave 
yard dig up the graves which arc not properly guarded by such stones and 
thorny bushes. After doing this part of the duty the mourners go forty 
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l^es from the grave and turning towards it they stand in a row and offer 
Fatia prayers so that the soul of the dead person may rest in peace. 
The Mulla leads the prayer and the mourners repeat it. After praying 
here and just at the time of burial ceremony the mourners go homeward 
with their sorrv faces and slow steps knowing within themselves that 
they have left their relative and friend in the grave yard and they are now 
not going to see his or her face any more in the world. This thought 
prays heavily on the mourners for the time being and dipped in these 
sorrowful thoughts they return home that is the house of the person dead. 
There before they reach the house Just forty steps away from his house 
they again arrange themselves in two rows just as they had done near the 
grave and forty steps homewards from the grave repeat the Fatia pra- 
yers led by the Mulla. This prayer being said they reach the home of the 
person dead and thence they return to their individual homes, taking 
leave of the head of the family in which the death has occurred. 

Just at the time of dinner the relatives bring their cooked food from 
their house and they do not allow the family in which death has occurred 
to kindle fire and prepare their food. The members of the family in 
which death has occurred are requested and pressed upon to take their 
dinner with the relatives. For they are in such a bad gloom that they 
do not desire to take their dinner owing to extreme sorrow. The re- 
latives all sitting together take the dinner brought from different houses. 
This practice is followed for about a week and all the relatives coming 
from other villages to express their sorrow are always made to take their 
dinner with the relatives of the person dead. 

On the fourth day the poor and the destitute are fed and alms are 
given to them and to the fakirs. Khatmu is read by the Mulla and as 
said above the clothes the dead person has put on are given to the Mulla. 
Over and above these things the dear things to the dead person also 
given away to the Mulla. The meaning behind this is that these things 
reach the dead person in the other world. It is a common belief bo5i 
in the Hindus and the Mahomedans that the spirit of the person must be 
respected and must be satisfied by supplying these needs. 

Chalisrnu. On the fortieth day of the death of the person sweet 
dinner is prepared and the poor and the destitute Mahomedans and the 
fakirs are fed. Even the children of the family are fed. Alms are given 
to the poor deserving Mahomedans. The Mulla reads a prayer and it is 
believed that the spirit of the dead person feels better or happy in the other 
world. Feeding the poor and the fakirs, feeding the children and the 
destitute always contributes to the happiness of the spirit of the dead per- 
son. It is very similar to our Hindu belief that any good thing done in 
memory of the dead person always does him good in the other world. 
After a week masons are ordered to build a tomb on the grave. Every 
year on the Tabut day the relatives go out to the grave yard after the 
Tabuts are taken to their respective destination. They go there to respect 
the dead person of the family. They take with them a jug of milk and 
wash the tomb with it. It is believed that this soothen the spirit of the 
dead. A new cloth cover is spread on the tomb and the loban incerse is 
burned before the tomb. The poor people are given alms and sweet food. 
This is done every year and this is just like our Shraddha ceremony 
wherein we remember our dead relative and offer sweet food to the'poor 
and our Brahmans and give him Dakshina as much as we edn afford. 
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Religious beliefs. Mianas are Sunni Musalmans and they offer 
Namaj prayers five times a day regularly. They observe Idd fasts and 
observe Ramjan fasts. They pay respects to the Peers or great saints 
who have shown them a special favour or obliged them or in whose good 
^aces they believe that they are. They observe the purity as preached 
in their scriptures. But not being educated they cannot reap their 
holy books. One thing which attracts the attention who comes in their 
contact is that they are still side by side with the following of the musal- 
man religious beliefs they are offering prayers to the goddesses of the 
Hindus. They kindle ghee lamp just at the place where they keep their 
water pots. They worship Ganpati whenever they begin any thing 
which is considered auspicious. They apply Kumkum mark on their 
foreheads when they celebrate marriage ceremony. The father and the 
mother of the bride and bride-groom and the bride and the bride-groom 
apply this Kumkum mark. In Navaratri holidays we find Miana girls 
going about the streets singing garba songs with Garbas on their heads. 
But of late that is to say for the last twenty five years we find that the 
Hindu customs which were found prevailing in the community are getting 
out of vogue. Especially, the Miana youth have been showing a great 
zeal and favour for the Mahomedan and all that is Mahomedan. They 
are now actually changing their names and surnames and wish to give up 
every thing which smells of Hindus and Hinduism. In dress in food in 
language in ideas and though even in their outlook for life they are fast 
inclining towards Mahomedanism. Khilafat movement and the Pakis- 
tan movement have managed and that too successfully to change Hindu 
looking Mianas into pure and unalloyed Mahomedans. Just when they 
were living on the border of Gutch and Kathiawad they came across 
some miraculous people who helped them from time to time and so they 
have been respecting and honouring them as saints. Some of these 
Peers are Jakaria Peer, Dawalshah Shahenshah Sharman Peer Maltab- 
shah. These are the some of the great Peers whom they respect and hold 
fairs on the anniversary days of those Peers. Every evening a just before 
the durgahs of these peers a lamp, is kindled by the Mujawar of the holy 
man who looks after the durgahs of the Peers. He also burns loban in- 
cence before them. Drums are beaten at the time of sunset and the 
people who are living near the durgah go to pay respect at the time. 
When the fairs are held hundreds of Mianas gather to gather from all the 
surrounding parts and offer their Mantas. They live together. A grand 
feast is arranged by the people who have gathered and the money is 
raised by the contribution from the Mianas. Fortunately there is no 
gambling to be seen in these fairs and in this respect these fairs differ 
from other fairs held in different parts of the province. 

Miana Traits. Mianas are tall, muscular, active, fond of shooting. 
They are very fond of riding. They have good horses which are not only 
speedy but very docile, and faithful. These horses go a great distance 
in a day. Mianeis are of unquestionable courage, uncommon intelli- 
gence and have a making of excellent soldiers. It is to be regretted that 
these talents have been turned into such channels and though they 
are not given to violence and crime as they were given a few years ago 
they are still considered the scourge of Kathiawad. They still bear the 
evil name of robbers, cattle-lifters and gang-way-robbers. They can be 
turned* into excellent soldiers of Saurashtra. Mianas are fearless and 
dauntless and once they are out to do a thing they will surely achieve 
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it at any cost. In perseverance, patience in the point of adventure, 
they are unbeaten throughout Kathiawad. They are very faithful to 
one whom they consider their own. In service, in their faithfulness 
they are as good as Arabs, in reliability they have a moral code of 
their own. They will not rob a Brahman, a sadhu, a fakir. They 
will not molest a woman, a helpless person who entrusts himself to their 
shelter. They will not give up or forsake anyone whose salt they have 
tasted. But once a person has molested him or wronged a miana, he 
will not be able to escape vengeance. There goes a story that a particular 
Arab was offering his Namaj prayers. W'hen he finished a miana asked 
him whom did he pray and what was his prayer ! The Arab replied 
that he prayed to God and he prayed to show him His mercy. The 
miana asked, was he afraid of Allah ? The replied in affirmative. The 
miana said, him go along with him to Mafia there he shall not have not to 
fear any God. Such are mianas and when they are out to take vengeance 
they even set God aside. In shorts, he is not God-fearing at all. 

Miani is a cause of a great mischief a miana she and contributes and 
has contributed to bring about ruin and destruction to the Mianas. 

Occupation. The chief occupation of Mianas was agriculture. They 
were and can be good cultivators but the time and the circumstances 
have forced them to give up that peaceful occupation for a more trouble- 
some life of trouble not only to them but to all others who are living with 
them. They have taken to a fife of robbing and having made themselves 
notorious in the land but they have undergone many hardships and un- 
told privations. When we hear what were the steps taken by the autho- 
rities to weaken them we cannot but feel to what humility they were put 
to. In Mafia itself it was and it is still a rule that no Miana can leave 
the state limits unless he goes to the authorities and explains the business 
and if the authorities find that the cause given by him is real he issues a 
pass. In that case he is allowed to go out and he has to return before the 
fixed period specified in the pass. If he goes out of the state limit without 
a pass the police of the place where he is found arrests him and charges 
him with some crime or the other and prosecutes him and sentences him 
to rigorous imprisonment for no fault of his and the state authorities 
of Mafia sentences him to a separate punishment. If a Miana is going 
out for five years and he is never taken to the court for any offence the 
state authorities of Mafia issues out a permanent pass so that he can go 
and move about anywhere he likes. With even such restrictions these 
Mianas were more than a match for the authorities. The Government of 
Saurashtra will do well to raise and to date police force and a first rate 
regiment from these Mianas and take the fullest advantage of their gifts 
used after their usual high way robberies without any fear of being 
caught or arrested. Their presence was usually marked at 9 p. m. and 
the next presence was marked early in the morning at 6 a. m. the autho- 
rities were quite sure that these Mianas will not be able to escape during 
night but they were always mistaken in their calculations. These 
Mianas used to leave Mafia limits after their presence was marked they 
used to ride their horses and were back before 6 a. m. next morning they 
were robbing people one hundred miles away from Mafia. I’hat is to say 
they used to cover a distance of two hundred miles under the cover 
of a night and before the early morning presence was checked, these 
robbers were in their respective houses. The fact to be taken into con- 
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sideration is this that these people used to travel so far committed rob- 
bery, return the same distance and after that they used to go somewhere in 
the Rann area and conceal the property they had deprived and then 
return to their homes and wait for the specified time that is to say 6 a.m. 
With the speed of the lightning they used to go on their business and with 
the same speed they used to return without being detected. This is really 
wonderful. One of my informants a Miana now running his seventy- 
eight year told me a story of his youth that he had himself covered on 
foot a distance of forty-eight miles in the course of three hours on foot and 
he showed to me a certificate of the then Political Agent to the effect that 
the said Miana had struck him with wonder by covering a distance of 
forty-eight miles in three hours. What a speed and what a wonderful 
power to undergo a fatigue ? There are instances in which these Mianas 
have robbed great and wealthy men and given away the loot to feed 
and the clothe poor men. On one hand they will rob a village and just 
on the other hand they will feed the Brahmans and the poor people of 
the village. What sort of equalisation of wealth and the people should 
be considered and looked upon as real heroes for they always stood by the 
poor people of the land and were always ready to help them. When these 
Mianas by some chance come across some poor and pitiable fellow and 
when they tried to loot him they knowing the real fear of things the real 
state of affairs they all of a sudden used to come to themselves and they 
used to realise that they were about to loot a pitiable fellow they not only 
spared him but they used to give them the food and the clothes and some 
money to spend on the journey and what was more that they used to sec 
the man reaching his destination safely. 'I’hcsc traits are the traits which 
are not only notable but very highly commendable. They are outspoken 
people and they do not stand on formalities. 'I'hey will call a man 
whoever he may be in a villager’s way that is to say without showing any 
respect towards and taking his high position into his consideration. So a 
Brahman, a sadhu and a chief of some place or even the king of a king- 
dom will be addressed by him in one and the same way. And those who 
have come in their contact will never consider it an insult if they were 
addressed in the simple and sincere manner. People say that not only 
that they use a lance or a sword but they carry such swords in their 
tongues. He would care to say they call a spade, a spade without stan- 
ding on any formalities or without fearing anybody. He does not believe 
in the charm of soft and sweet words. 

I’hey do not prosper so much in agriculture. However, they have 
now taken seriously to agriculture. Others have taken to labour, ser- 
vice and service especially in police line. There are others who have left 
their native places and settled in towns like Viramgam and Ahmedabad. 
They are said to be experts in mechanics and there follows those who 
have taken to this life they have shown their intelligence in this depart- 
ment of life. Mianas make excellent technicians. In many mills of 
Ahmedabad these Mianas have gone up to very high posts and they arc 
getting good salary. 

Farmers coal makers. Owing to the persecution from all quarters 
and owing to spread of new ideas and owing to realising that the old 
though bold ways of robbing and looting villages and harassing people to 
be harassed by others is on the whole an unhonourable business and at the 
same time not a paying business. They have with the changing of time 
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change their ideas and life. This has at last been understood by these 
people. So it must be said to the credit of these changed times that a 
community so highly criminal and dangerous has at last come round and 
is still coining round and trying to be an honest and honourable unit in 
the society. I’hey are settling down as peaceful farmers and when they 
take to it sincerely they are bound to be hard working farmers. They are 
improving the land they plough and reaping good crops along with other 
farmers. Comparative penury to which they are driven also has played 
its part in inducing them to take to other fields of earning their bread. 
In Malia and in other surrounding villages these Mianas have found out a 
very good business. It is said that when some fifty years back the river 
Machhu was heavily flooded due to excessive rainfall seeds of wild Bawal 
trees were dragged along with the flood. These ^eds have been 
wildly spread from Wadhwan side to Morvi side and Malia side. In 
short all over Zaluwad these seeds have been spread by nature and by the 
wild growth of the tree and its capacity of spreading its wild growth. 
This kind of Bawal is a kind of tree that when it is burnt it yields good 
coal. So these Mianas have taken it as their business to make coal out 
of these Bawal trees. It is a very paying business. They have got a 
nack of burning the tree in a particular way and making coal out of the 
tree. This coal is very good for cooking purposes and there are certain 
factories which use tins kind of coal in their daily coal consumption. It 
is said that this coal is cheaper and easily available by its being at hand 
and so easily available. These Mianas make coal and go out or send 
their men to sell the cartloads of coal in the adjoining towns where they 
get a ready market. I'hese people go to towns situated fifty or sixty 
miles away from the place where this coal is made. 

Mechanics. 'I'here are other Mianas who have taken to a life of a 
mechanic. Being good mechanics they start flour mills, saw mills, motor 
repair works ami so on. Whatever they take up they are always able to 
make it a success because they are gifted physically and mentally too they 
are up to the mark. When we come across Mianas in a town like Viram- 
gam or Ahmedabad we cannot easily recognise them for they have been 
so much with the time in their dress and manners. So with the opening 
of new visUis in life only old men and others who have some natural 
diflicultics or handicaps stick to their native places while the young and 
the sound bodied go out and make their way in life. 

Fishermen. Mianas being Mahomadans have nf) objections to taking 
meat. Naturally they have no scruples to any kind of business in 
which ‘Himsa’ is involved. Living in the neighbourhood of sea they have 
as all other people living in the neighbourhood of sea have done taken to 
fishing business. So the Mianas are fishermen. Living by the side of the 
sea and living in small fishing villages they are carrying on this trade for 
the last so many years. A kind of fish called ‘Sonaiya’ is found in the 
vicinity of Malia. The Mianas go out to the sea and catching them in 
large numbers export ‘Sonaiya.’ All the northern coast of Kathiawad 
is sprinkled with small villages wherein Mianas eke out their livelihood 
by fishing. Such Mianas are found westwards upto Dwarka and Okha. 
In all villages westward of Morbi say Malia Balambha Jodiya, Bedi, 
Jamnagar, Sachana, Sikkam, Sarmat, Varinal, Bharana, Salaya, Dwarka 
and Okha we find Mianas carrying on a flourishing fishii^ business and 
exporting fish in the adjoining towns. But we must say that the States 



A SOCIOLOGICAL STUDY OP THE MIANAS OF KATHIAWAD 69 

concerned have been not so much interested in this trade as they ought 
to be interested. Their eyes and their attention are directed in other 
directions but it is high time now to wake up and pay all the possible 
attention and encouragement to this trade which bids fair to be one of 
the very paying coastal trade. Kathiawad is naturally, at an advantage 
in having sea coast all round it and this is the advantage which no other 
part of India or province of India has got. Naturally, the fishing trade 
if properly encouraged through Mianas and other fishermen of Kathia- 
wad, it is bound to repay more than the labours and care spent on it. 
The communities such as of Mianas and other communities will be pros- 
perous and it will add to the wealth of the people as well of the whole 
Saurashtra. Looking to the existing circumstances one will like to suggest 
that there is no reason why a survey of the Kathiawad coast from the 
standpoint of fisheries be made through experts by the Saurashtra and 
a training should be introduced through some fishing schools so that the 
trade may be improved to pay greater returns. Mianas will surely lead 
the fishermen of Saurashtra. 

Sea Captains. Over and above this fishing business the Mianas are 
actually working as sea captains and sailors on country crafts for the last 
hundreds of years. They are plying ships on the Western coast of India, 
Arabia, Persia, Baghdad andBasara in Turkey that is to say in the Persian 
Gulf but they are quite at home in the Arabian Sea and Indian Ocean. 
They arc found plying their ships npto African ports such as Mombasa, 
Zanzibar and so on. They have been very clever sailors and they 
manage ships in a far better way than many other trained people 
because they are the children of the sea and have been going out to see 
from their very childhood. They begin with the fishing business and 
then when the boys are aged enough to go. The government of Sau- 
rashtra should open schools on the coast line and train these born fisher- 
men and sailors and add to the wealth of Saurashtra, work on the sea 
they begin with the lowest ladder. They begin with working as an 
errand boy and is entrusted with higher type of work as he shows the 
necessary pluck and tact. The local merchants engage them for a trip 
and settle what is to be paid to them with the captain and that man 
engages other Mianas of his confidence and gives their names to the 
merchant. These servants as they are engaged are paid for their services 
before they start on a voyage. They are not allowed to carry on any 
trade on their own account. The food and the other necessities of life are 
paid for by the merchant who engages them. They tranship a cargo 
from the port and hand it over to the merchant whose address is given 
to the captain of the ship. In this field too they rise to a very high 
position. They are distinguished sailors and they prove of great value 
to the businessmen by their obedience and faithfulness. 

Nature and Dress. Mianas put on a sort of a Lengha with tight grip at 
the lower end and very loose from the part near waist. They put on a 
short half coat. Formerly they used to put on a country coat without 
buttons but with many strings to keep it tight and fitting round the chest. 
They tie a peculiar type of turban a mixture of morbi type with cutchhi 
type. Mianis put on a petty coat, a blouse with the back open and having 
laces to keep it tight from the back. They put on a sadi on their heads. 
The way in which they put on sadi is very peculiar i.e. it resembles the 
way of Girasanis or Rajputanis. The way in which they wear it throwing a 
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loose end of the sadi on her shoulder gives her a very graceful appearance. 
Her stalwart body, her beautiful features, her bearing and her fearless 
spirit equal to any occasion cannot but make any one admire her. A 
Miani is a very fine specimen of womanhood but for her some what loose 
character she would have served as a fine model to woman life of a 
Miana. Miana is generally a pleasure loving fellow of a jovial nature. 
He is frank and open hearted. So he does not like to earn his living by 
the sweat of his brow. He therefore finds out the ways and ways by 
which he can live happily. It was due to this that in the beginning 
they gave up agriculture for it did not suit their blood which was and still 
is full of ferver for outdoor life, a life of risk and adventure, life in which 
they can show their daring spirit and natural boldness. So the arms and 
their chivalry have a special and natural fascination for them. They say 
that they were driven to the recourse to arms and how they used them to 
the great credit. But with the changing of time they have been settling 
down to peaceful agriculture, fishing and sea faring life. However they 
are hard working and tactful. They get up in the morning and just 
after doing the round of their morning duties go to work in the field or 
to catch fish from the sea. In that case they start for their fields with 
plough and other implements of agriculture accompanied by their bullocks 
and carts. In the second case they go out with their fishing nets and 
spread them in the sea and catch fish whatever they can get. For the 
whole day they are busy. In case they make coal from Bawal trees they 
are after arranging the Bawal and burning them so as to yield them good 
quality of coal. Ihose who arc working on a ship arc busy that way. 
But whenever they are free from their daily routine they gather together 
in the chora of a village smoking bidis and chatting with friends and 
relatives sitting on the sides of the main road on planks of wood just 
attached to shops. 

Economic Condition. Economically Mianas are not better. Owing to 
the days of hardship and persecution from all quarters they were required 
to defend themselves from these enemies at the cost of life and every thing. 
Naturally, they can hardly be prosperous. When they were in constant 
danger being attacked and arrested and blown off from the mouth of 
canon. But after this period they have taken to peaceful life and settled 
down to agriculture, fishing, coal making and sea farinfg life. The 
result that they are not able to maintain themselves with difficulty. 
But there is every hope that they will be getting better economically in 
thet imes to come. They are at present poor people and struggling to 
make an escape from poverty. 

Language. With regard to their language we can say that Mianas 
speak Gujarati language but this Gujarati language has an admixture of 
Cutchhidialect. The reason of this is quite simple and it is that the yare 
living on the boundary line of Cutch and Kathiawad. One thing more 
and it is that they have come and settled in Kathiawad from Cutch. Con- 
clusion after making a social study of the Mianas we cannot help saying 
that the Mianas were and are bold and brave people fearless and dauntless. 
They if properly handled would have formed an invincible army in Ka- 
thiawad to defend her and to protect her in the troublesome time through 
which she had to pass before the company came and settled the disorders 
by establishing a Kothi at Rajkot. They could have been Excellent 
fishermen if properly trained and would have added to the wealth of 
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Kathiawad. As sailors if they would have been well encouraged they 
would have made Kathiawad very very strong at sea. Not only this 
but they would have helped Katniawad to have a fleet of merchant 
ships. It is a pity that Kathiawad and Kathiawadis have allowed such a 
golden^ opportunity to slip away from their hands. They could not 
appreciate the God-given gift, they threw it away calling it a curse, 
penecuted and crushed the brave people who could have a cause of their 
pride. The brave people have been crushed. There are no more real 
Mianas to be found, what we come across is not the substance but a sha- 
dow. Let us wish that before these people merge into a masses we 
wake up from our sleep and make the problems of turn people to our 
best account by encouraging them in the fisheries, encouraging them to 
be our best sailors a turn out to be very good mechanics and last but not 
the least good agriculturists and cattle breeders. What they want is 
sympathy and encouragement. If this is guaranteed of then are sure 
to make a worthy citizens and very useful members to our society. 
With the required education and a sort of good training in their vocations 
they will repay efforts made by our Saurashtra government. 

I am sincerely thankful to the University of Bombay for giving me 
financial help to carry out this piece of research. 


1 

A song supposed to be sung by the bride and addressed to her grand- 
father. Oh my grandfather hears that the bride says to her and then 
replies to her question. 

O grandfather look here some right royal prince has come to visit our village 
Dear, O grandfather, the drums arc beaten and pipes played. 

Is he not right a royal prince ? 

Gome right royal prince to pay a visit to our village. 

No. O my darling, it is the son of Raysingbhai 
He is Allarakha, who has come to celebrate marriage with my darling, 
with my sweet sweet darling. 


2 

The bride is supposed to sing this song to her mother being enrap- 
tured after seeing her future husband. 

Mother, hast thou seen a heavenly prince ? 

The prince who comes to-day to our village ? 

She is more handsome then words can describe him, 

He is more wise than one can show in words. 

Look at his dress and the style of putting it on. 

Does it not make one think and pause to gaze at him ? 

More I gaze at him more I go mad. 

Mother, dost thou know who he is ? 

Not very tall not very stunted, 

Not very fat not very thin, 

Not very sharp, not very dull such a bridegroom 

Such a bridegroom my friend has praised 

Dost not thou also pr^er such a bridegroom and admire ? 

10 
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A song sung by women of the bridegroom’s side while the mairiage 
procession has started. 

Ride slowly ride slowly my brother 
See, that the horse may not stumble. 

The horse may not give you a jerk. 

We shall soon reach the house of the bride 
We shall enjoy to our heart’s content 
Sugar with soft well leavened buns^ 

Ride slowly, ride slowly, brother 

It has not become very late we have a good time 

A good time is before us. 

We shall reach the marriage booth 
To enjoy beetle nut and beetle leaf. 


4 


A song sung by tlie women of the bridegroom’s side when the pro- 
cession is on its way to the marriage booth. 


The elephants of Kalubha go hanging their trunks 

Respectfully on the best of the elephants is seated the handsome Jasahhai 
the bridegroom 

The kings of great kingdoms walk on foot 

To adorn the procession. The Maharajas attend the procession. 

How the elephants hang their heads maie«tical V, 


5 


A song sung by the women of the bridegroom’s side. 

Punja vevai was thirsty and wanted water to drink. 

His wife would not offer him water to drink 

There was a quarrel between the husband and the wife. 

Mithi vevan gave him a sound thrashing. 

Where can the poor man go ? Our Lakhabhai gave him his protection and 
he offered his daughter to our Mulubhai. 


6 


A song sung by the women of the bridegroom’s party to the bride. 

O black cuckoo, thou art appearing at tliy best 
When thou art singing thy song. Come to our country. 

In our country there are maogo groves, 

Come there and sing thy song. 

There are best fniits and foliage. 

Come there and sing thy song. 

There arc best lakes and ponds 
Come there and sing thy songs. 

The nature smiles there all times, 

Come there and sing thy song. 

Our country is beautiful and thou art beautiful. 

Cuckoo, O sweet cuckoo come and sing there thy songs. 
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7 

A song sung by the women of the bridegroom’s party in Fuleaka. 

Wc looked at the banyan tree and the clouds of the sky 
And lo lower appeared the clouds. 

And higher far higher appeared the banyan tree. 

Wc looked at the Himalaya and the hillock 

The hillock appeared higher and the Himalaya lowly 

Wc looked at Grods and men 

The man appeared greater and the god appeared smaller. 

We looked at the bride’s father Vecrabhai and Hajibhai 
the father of the bridegroom. 

And lo, Veerabhai looked humble and Hajibhai great. 

And Veerabhai looked poor and H^ibhai rich. 

And lo Veerabhai was found defeated and Hajibhai victorious. 

8 

A song sung by the women of both the sides when they apply yellow 
paste to the body of the bride and the bridegroom before giving him a bath. 

First good offering comes to our hands 
It has come from the grandfather’s durbar 
Receive it well. 

The second good offering has come to our hands 
It has come from the Kakaji’s durbar 
Receive it well. 

The third good offering has come from our hands 
It has come from the Mamaji’s durbar 
Receive it well. 

9 

A song sung by the women of the bride’s side. 

On a high hill is growing a tree of cardamum 
How its branches swing in the wind ? 

Honour the Maera of Jasibai. 

On a high hill grows a mango tree. 

How arc its branches swing in the wind ? 

Honour the Mamcra ofjasibhai. 

10 

A song sung by the women of the bride’s side. 

Sister, the Moon has risen in the sky and the Sun has set. 

I wait and wait for the arrival of ray brother. 

He has not come to join me in the celebration of Rupibai 
Sister, Night is far advanced I think he must have forgotten me 
He has not come, I wait and wait for his arrival. 

Sister, my sister-in-law smiles and smiles asking me when will he 
V^cn will your brother come ? 

I have no answer for him. He has not come, the brother 

Bom of the same mother Has some work or my ‘bhabhi’ detained him. 

11 

A song sung by the women of the bridegroom’s party. 

O Drum beater beat thy drum slowly ^ 

Do you not know that the bride’s Father Khimabhai 
Is a very chicken hearted follow? 

He will be fri|^tened out of his wits. . , , . 

He will think some great emperor has been angry with him. 

He will be frightened out of his wits. 

Of course if he terribly afraid of our Parbatblw^ 

Pybatbhai the father of the bridegre^m will offer him a shelter, 

But what about his poor wife and children ? 

Our Mulubhai will take them as poor creatures and protect them. 
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A song sung by the women of the bride^s party. 

Who have come these Bajanias ? 

Our Lakhabhai has no time to see their show. 

Ask them to go away and find some better village. 

Who arc these Bhawwayas ? 

Our Lakhabhai has no time to sec them. 

Ask them to go to some better village. 

Who arc these rope dancers ? 

Our Lakhabhai has no mind to see their shows. 

Ask them to .seek some other men to please to fill their belly. 
No. No. It is not Bajanias, Bhawayas or Rope-dancers. 
Then who are they ? Inquires the great Lakhabhai ? 

And what for have they come ? 

^rhey are men belonging to the party of Parbatbhai 
The father of the would-be husband of Rupibai, 

O I see all them and let us celebrate the marriage of Rupibai 
With his son for they are p(:x)r. Let us show mercy to them. 


13 

A song sung by the women of the bride’s party. 

Here we have got in our harbour a ship from distant seas. 

The ship has brought clothes for our Manbai 

They have brought silver and gold for Manver 

They hav e brought splendid eatable for Manbai 

A ship has come in our harbour laden with rich and costly fruits 

'Fhcy have brought for our Manbai 

Rich and super silk, invaluable gold and silver and wonderful 
Fruits and other Juicy eatables. 

Who has sent the ship ? Harsubhai, Jasabhai and Parbatbhai 
Who knew that Rachibai’s marriage is to be celebrated. 


14 

A song sung by the women of the bride’s side. 

Bring a nice necklace for our beautiful Rupibai. 

Bring for our beautiful! Manbai a beautifull Zarmar. 

Bring for our beautifull Manbai a pair of ^Id bangles. 
Bring for our beautifull Manbai a pair of silver Kadahas. 
If you want to sec your son’s Marriage taking place to-day 
To-day and to-day with our incomparable Manbai 


15 

A song sung by the women of the bride’s party. 

There is big big banyan tree with a numberless branches 
Now sit in the shade of the tree travellers. 

They sit, chit chat and go away their way. 

The banyan tree gives the shade and the much wanted rest 
He gives them sweet breezes of wind cooled through the leaves. 
What more can he do ? 

Travellers go away as birds to. 

As the bircb fly away when they have well rested 
And then their time is up. 

Such is the case with us all. Rupibai must go away. 

When her time is up and other ^oves required her. 
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I' ig. 1 - A Miana Landlord 



Fig. 2 -A Miana Headman Fig. .3 — Miana Landowner 
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Fig. S— A Miana Jamadar 


Fig. 6 — A Miana Couple 
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I’ig. 7 — Miana Family 
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Fig, 11 — A Miana settled down to Peaceful Life 


Fig. 12 — A Miana Dacoit 


ABSTRACTS OF THESES 


Food Crops of Ouiarat 


By R. G. Parikh 


T he importance of food cannot be exaggerated in a country like India where ^i- 
cuiture is the basic industry. To maintain the population in a healthy oondition 
it is nec^nary to provide ad^iutte food. The quali^ of food should also be satis- 
factory. The precarious food situation in India, as evidenced by the chronic mal- 
nutrition and the recent famine of i943j(ives further importance to the study of food 
production in India. The tremendous rise in the prices of food grains at present is an 
index of the acute scarcity of food grains. The food problem therefore remains colossal. 
The National Diet should be planned scientifically both from the pcunt of view of quan- 
tity and quality. An intensive study of the technique of producing various nationally 
essential foodstuffs in the most efficient way in each region of India is the sine ^ men 
of a progressive food policy. This work is an attempt in that direction. While the 
various regional surveys relating to the problems of agricultural economics lay more 
emphasis on the economic side, this thesis is a departure from the usual approach as 
it lays more emphasis on the teclmical side of the problem. 


This work is based on published data and is supplemented by the firsthand informa- 
tion obtained during field investigation. The thesis deals exhaustively with agricultural 
conditions in Gujarat and the place of food crops therein. The introductory chapter 
deals with the past and present food position in British Gujarat. It is observed that the 
production of foodgrains in Gujarat amounts to 583 thousand tons, but the food re- 
quirements on a nutritional basis would amount to 830 thousand tons of cereals and 
pulses. This leaves a deficit of 297 thousand tons of food-grains ; and this deficit is 
likely to widen because of the steady rise in the population of Gujarat. Moreover, 
the average yield per acre of foodcrops have dcclint^ from 717 lbs. in 1911 to 515 lbs. 
in 1941. This decline in tlie outturn of foodcrops indicates the deterioration of our 
agriculture, particularly in connection with the cultivation of foodcrops. Hence our 
agriculture should be so planned that all the resources may be fully developed and 
maximum food production achieved. 


The various factors that enter into agricultural production viz. the productivity 
of the soils, land utilisation, climate and agricultural water supply, manuies and manor- 
ing practices, tillage and technique of cultivation and crop protection are ftilly dis- 
eased under separate chapters. The part which these factors play in the cultivation 
and production of each crop is discuss^ in the chapters on **Food Crops’*. Attempts 
are ^o made to show the benefits of and the methods of utilising a commercial ci 
like groundnut as a food crop. The necessity of increasing the food production throe 
the extension of cultivation of roots and tubers has also I^n pointra out. The qm 
tative aspect of food production has not been neglected. The cultivation of firuits and 
vegetable and the pmibilities of its extension along with several problems of orchard 
cultivation are examined. Lastly the efforts made by the State to develop agricultulre 
in different directions are critically analysed. The weakness in the policy of the State 
in relation to agriculture and the effects thereof on the entire population, particularly 
oo the farmers and on the live stock during a large number of famines resulting from 
Ibw and uncertain food production are pointed out. The need for a bold aim pro- 
g^ive policy and a comprehensive plan with the primary object of achieving m^muati 
production of food throu^ the development of the various resources of Gigarat on llle 
Unes suggested is emphasi^. 
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Beggar Problem in the City of Bombay 


By P. S. Shroff 


F ew human interrelations are little known and less understood by the people than 
begging, but a scientific enquiry into the be^ar problem has yet to be made by 
social scientists in our country. Witli the existing paucity of statistical data a compre- 
hensive investigation into the beggar problem facing the whole country would be be^nd 
the scope of the efforts of a solitary social worker. The present writer has therefore 
conhned his study to urban begging only. 


As an occupation lx:gging is akin to other professions of the underworld like crime 
and prostitution. The sociologist who undertakes a study of begging should therefore 
utilize the same methods of approach which he applies to ^e study of these pathological 
problems. Put briefly, the sociologist should assume the additional role of a social 
worker and should correlate his knowledge of social theory with experience of social 
case-work. In doing this, the sociologist is within his rights if he imposes on himself 
limitations of time and space. The present writer has therefore chosen the city of 
Bombay as his area of field work. 


To the casual observer and the layman the beggar may appear to be ‘a nuisance* , a 
*a pest to gentleman*, a ‘human derelict* or ‘a clever malignercr* ; but, for the sociologist 
begging is a familiar phase of human relationships, and a product of the social process. 
Most begging is due to poverty and destitution over which the individual has little or no 
control. Abject misery creates such vicious circles, that it is not possible for the indivi- 
dual to break loose from them except by begging or by crime. Apart from poverty 
there arc various other social factors that accentuate the growth of begging in a com- 
munity. These arc : — 


(i) ITic failure of the State and institutions like the family to protect its natural 
dependents like the child, the old-agcd persons and the widows ; 

(ii) vagrancy or the unregulated migration of casual labour, hoboes and tramps 
from the towns and counti-y'side towards the cities ; 

(iii) religious mendicancy ; and 

(iv) indiscriminate almsgiving. 

Tliis thesis is mainly an investigational work ; as such it is not a mere study of 
books. The author moved about in the various localities of the city and interviewed a 
large number of beggars. The results of his personal investigations were noted down in 
questionnaire — papers specially prepared for the purpose. All the important conclusions 
in the thesis have been drawn from and substantiated by relevant case-studies and a 
number of illastrative photographs. 


The Government of Bombay enacted the Bombay Beggars Act in 1945 and applied 
it to the city of Bombay in the first instance. By personal visits to the various Certified 
Institutions where beggars of the city arc detained after arrest and conviction, a critical 
review of the administration and working of the Act has been given in a specif chapter. 
In the light of Western experience regarding measures of control of begging, constructive 
suggestions have also been made. 


It is high time that our public is reminded of the fact that the beggar problem of the 
city demands ‘social action’ more enlightened and pre-planned than sihall-change 
philanthropy. Indiscriminate almsgiving is an individual effort that can never solve a 
mass problem like begging. 
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Utopians would however do well to remember the magnitude ud complexity of the 
problem before expecting quick results of their schemes. The solution of the beggar prol^ 
1^ is connected with and dependent upon our efforts at the solution of interrelated issues 
like : — 

(i) The poverty and unemployment, especially under-employment of our teeming 
millions ; 

(ii) untouchability ; 

(iii) abolition of the aborigines so-called witliin the fold of the general popula* 
tion ; and 

(iv) improvement of the health standards of our people. 

If private enterprise continues, until these problems are solved, begging will remaitl a 
persistent phenomenon in our social life. Eradication of begging is therefore only a 
goal, though it is possible and imperative that the nuisance is r^uced. 

In urban communities begging is a civic nuisance and a serious menace to public 
health. As a parasitic activity undertaken by tliousands of individuals in the city its 
continuation involves a tremendous waste of human energy that could otherwise be 
utilised in increasing wealth and augmenting the welfare of the community. Now that 
our country is free, our popular statesmen and administrative authorities arc bound to 
undertake schemes of planning that may improve the standard of life of our people. 
But these schemes should not be confined merely to the economic field. Schemes of 
social reform must precede our economic programmes lest the sociological bottlenecks 
torpedo the economic schemes. In these schemes of social reform, begging will take its 
due place. But before undertaking comprehensive schemes of control of begging, 
scientific diagnosis by survey work is necessary. As an humble beginning in this di- 
rection, the present work finds its own justification. 


Renascent India 


By K, C. Vvas 


I T was a surprising coincidence that no sooner was the British occupation of India 
on firm ground, then the forces of regeneration raised their head under the leader- 
ship of Raja Ram Mohun Roy in India in 1818. Some autliors have tried to write 
on the subject of ‘Renascent India’, They have in dealing with the subject put em- 
phasis to a greater or lesser degree on social, political or economic forces. But hardly 
have any of the writers attempted to show that the forces of Renaissance started by Riya 
Ram Mohun Roy were carried forward by his successors. The fundamental principles 
and the undercurrents of the renaissance movement were only an appropriate develop- 
ment of the one that were started from the Raja. Indian ‘Renaissance’ movement 
started, with a great man viz. , Raja Ram Mohun Roy and ended with one who is equally 
great, if not greater, viz. Mahatma Gandhi. Further the movement once started 
grew from more to more, reached its climax and achieved its goal. The leaders of the 
renascent India were no doubt bound to come in conflict with the forces of the West, 
But all along the leaders relied mainly for building the structure of regenerated India 
on the soimd foundations of ancient Indian culture. And yet they were not isolationists. 
Whatever there was good in the Western culture was being adopted only after remould- 
ing it to suit Indian atmosphere, and culture, without disturbing it. We shall not at- 
tempt to study all the aspects of Indian Renaissance^ but only concentrate on Socio- 
Religious Movements, S^ial Reforms, Education, Literature and Journalism. * All 
these factors have played their part in the regeneration of India. The part these forces 
played slowed down or gathered momentum according to the general tempo of the na- 
tion and other conditions then prevailing in the country. In the beginning the movement 
ctf regeneration radiated from a single centre, viz.. Raja Ram Mohun Roy. Then 
the movement was diffused in among various leaders of renais^ce, then ^ain in the 
end the various forces converged in Mahatma Gandhi and radiated from him* In the 
socio-religious sphere there was the movement of the universal church of Raja Ram 
Mohim Roy with only diluted Asiatic and national pride ; under Keshav Chandra 
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Sen became thorou|tlily Asiatic conscious. Under Swatni Vivekanwda, the Asiatic or 
Eastern consciousness began to grow aggressive and in the terms of spiritual conquest of 
the West. Western materialism was balanced with Eastern spirituality. There was no 
cause to feel inferior. Ihe contact of culture between the East and the West had to be 
on a footing of equality. Under the Arya Samaj this spirit of equality began to give 
place to the feeling of superiority of the Aryan culture and the Vedas. East was replaced 
and represented by the most advanced and cultured nation of the East**India. Theosophy 
also played in a milder way the same note of the Arya Samaj. Yet in the end the forces 
thus converged into narrowness and national pride, again under Mahatma Gandhi took 
on an universal plane of equality of all religions. In social reform, education, literature 
and journalism, we come across the same process of regeneration and development. 

The socio-religious movements did help to irradicate certain social evils existing 
in the Hindu society. These movements also began to limit the sphere of social and re- 
ligious institutions. Slowly the movements for secularisation of social institutions began 
to gather momentum. These social reform movements and social reformers began to 
consider and solve the social problems from sociological and seculer point of view. 
In tlic end the socio-rcligious movements and tlie social-reform movements merged them- 
selves into the growing national consciousness. 

The other forces that helped tlic process of regeneration or renaissance in India 
were Literature, Education and Journalism. These three forces are very vital factors 
in the growth of any nation. Under the imperialism of the British the forces had to 
work under great handicaps. There was no atmosphere for free growth of literature. 
The fear of censor was no mean thing. Yet, in spite of difficulties the literature did 
contribute its <juota towards the regeneration of the country by attacking social, eco- 
nomic and pc^itical problems existing in Indian society. Education had been so or- 
ganised that it only helped to maintain the status quo. Yet the efforts at independent, 
cheap and national education by the Indian people to a great extent helped to awaken 
national consciousness resulting in setting free the forces of national regeneration. Jour- 
nalism too, had to work under many suffocating restrictions. But it carried on its fight 
for freedom and at times of crisis helped the national movements. In free India, Edu- 
cation, Journalism and literature have to play very important and at the same time diffi- 
cult role. It is for these forces to make the democracy a success . 

This impact or conflict of the cultures of the East and the West was a benefit in 
disguise. lk)th the cultures are complementary to one another. The East or India 
had proved deep into the questions of philosophy and religion and had at its command the 
wisdom of ages. The other (West or England) had achieved great many things in the 
field of material comfort. Each by itself, the materialism of the West and the spiritua- 
lity of the East was found wanting. If the West had solved the problem of want, it had 
miserably failed to solve the problem of peace. If the East had attained a certain poise 
and calm, it was living a life of scarcity. The new civilization that is developing out of 
this process in India, would balance the life of man both spiritual and material. TTiis 
harmonious blending of East and the West in India may prove a great way towards 
solving the problems of the war weary world. 
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Mum-ud^Dowlah : His Lift and Times. By Nawabzada Murtaza Ali Khail« 

Pp. 112. Hind Kiiabs Ltd., Bombay, 1947. Price Rs, 0. 

N AWAB MUNIR-UD-DOWLAH belonged to a noble family of Iran. He first 
came to India in 1 735 on a diplomatic mission entrusted to him by Nadir Shah. 
The failure of this mission resulted in Nadir\s march into India and his ruthless sack 
of Delhi. The writer claims on page 6 that it was at the intervention of Munir-ud- 
daulali (or Reza Quli Ivhan as he then was) that Nadir Shah put a stop to the merciless 
massacre of the innocents of Delhi. There is no historical evidence in support of this 
claim except the tenuous and second-hand statement of Keene that tlie massacre was 
stopped by Nadir “on the supplication of his own minister.'* The reviewer wonders 
how this has enabled the writer to discover that the minister was Reza Quli Khan. 
The page reference to Keene’s book “The Turks in India” is incorrect. This may be a 
printer’s error, but the Siyar reference in footnote 1 2 on page 14 and the Franklin refer- 
ence in footnote 1 3 on the same page are not amenable to verification. These arc some 
of the many minor (?) but irritating inaccuracies in the book. Of course the book 
* has its major inaccuracies also. These have been dealt with in subsequent paragraphs. 

When Nadir Shah returned to Iran, Reza Quli Khan stayed on at the Mughal 
Court, though in what capacity it is not clear. He soon made for himself a place at tlic 
Delhi Court and after the assassination of Nadir Shah he seems to have entered the ser- 
vice of Intizam-ud-daulah, son of Qamruddin Kiian, the Prime Minister of Muhammad 
Shah, as superintendent of his war equipage. ‘ When a contemporary writer who was 
also attached to the Mughal Court (Syed Ghulam Ali Khan, the author of Siyar-ul- 
Mutakhcrin) makes this statement, one fails to understand why the author fights shy of it. 
He vaguely mentions on page 7 that Reza Quli Khan “became attached to the Court 
in what capacity it is not known. * ’ 

The critical reader, who is familiar with the later Mughal period and with th® 
achievements of Munir-ud-daulali as a diplomat, would certainly like to know on whBt 
authority the author states (pp. 1, 7) that Munir-ud-daulah was a minister to Ahm^d 
Shah (1748-1764) and Alamgir II (1764-1759). He further states on the very first 
page of the book that Munir-ud-daulah was also Chief Minister to Shah Alam (1 7G0-71). 
The reviewer regrets to note that these claims appear to be exaggerated. Soon after 
Shah Alam came to the throne, he nominated Shuja-ud-daulah as his vazir, though the 
robes of office were not given to him till February 1 7(52. At the same time Munir-ud- 
daulah was appointed “Lord High Steward and Dewan of Tan (assigned lands) and 
Khalsa (crown-lands).”* Both Franklin, whom the author quite often misquotes, 
and Ghulam Ali Khan, contemporary writers, state that Munir-ud-daulah was a minister 
of Shah Alam, not his Chief Minister. On the evidence of the Calendar of Persian 
Correspondence, we know that in 17G3 and 1704 Munir-ud-daulah was the Steward 
of the Royal Household (Khan-i-Saman) and as such we may agree that he h^ the 
rank of a minister, but certainly not chief minister. And the writer gives no evidence 
in support of his claim that Munir-ud-daulah was a minister to Shah Alam's two prede- 
cessors. 

There is no doubt that for a time between 1766 and 1768 Munir had been able to 
keep all power in his hands though Shuja was nominally the Vazir. The story of the 
rivalry between Shuja and Munir, how each wanted to win over the English to his cau^, 
how Munir established himself in royal favour at Allahabad, how he incurred Imperial 
displeasure and how the English finally composed the rivalry between Shuja and Munir 
can be read in original in Volume II of the Calendar of Persian Correspondence and 
in that fine study of Srivastava (in two volumes) on Shuja-ud-daulah. It is a pity 
the author has not made fruitful use of the former and doesn't seem to have consulted 


^ Siyar-ul-Mutakherin II, 288. 

* Snivastava ; Shuja-ud-daulah, Vol. I, pp. 141-142. 

3 C. P. C. I, letter 1967, p. 268, letter 1978, p. 263, letter 2474, p, 368 fh. 
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the latter. Nor does he seem to have seen Cbatterji’s *^Verelst’s rule in India** and 
Sarkar’i “Fall of the Mughal Empire,*’ serious omissions for a biographer of Munir*ud- 
daulab. 

If on the one hand the author apparently has not consulted some of the more im- 
portant published material, on tlie other some of the material utilised has been handled in 
a most uncritical manner and has been forced to yield totally unwarranted conclusions. 
On page 4 the author states that Reza Quli Khan (Munir-ud-daulah) “was sent to the 
Cwrt of Sultan Mahmud V of lurkey on an embassy by Nadir.” This statement he 
evidently makes on the strength of a Persian translation of Malcolm’s “History of 
Persia”. The original book (1st. £d. 1815) states that an envoy was sent^ and adds a 
footnote giving the name of the envoy as Reza Quli. Now about 1730 there were many 
noblemen at the Persian Court bearing this name and Lockhart in his definitive life of 
Nadirshah, based on contemporary sources, telb us that this Reza Quli was a member 
of the Shamlu Clan. Reza Quli (Munir-ud-daulah) according to his descendent and 
biographer, tlic author of the book under review, was a mem^r of the Ustajlu clan. 
How then and on what unimpeachable authority does our author jump to the conclusion 
that the envoy Reza Quli was his ancestor ? Moreover on his own admssion, the Sham- 
lus were on inimical terms with the Ustajliis. The author, therefore, ought to think 
twice before making such daring statements and acknowledging an enemy of his ances- 
tors as his ancestor ! Or he must refute the original authorities of Lockliart ! ! 

This is one of the many diverting ways in which the author has mishandled his 
theme. He sometimes omits vital sentences from quotations and attempts to mislead the 
reader into drawing vitiated or faulty conclusions. For instance on page 39, quoting 
(from Calendar of Persian Cllorrespondcncc Vol. II) about the new plan settled by Lord 
Clive, he quietly omits a significant sentence “Munir-ud-daulah was the originator of 
this plan.” On page 80 the author blandly asserts that Munir-ud-daulah was awarded 
the hfizamat (governorship) of Kora and Allahabad on the strength of a misquotation, 
“On the 2nd May, Nawab Munir-ud-daulah was appointed Nazim of Allahabad and 
Kora.” Munir«ud-daulah was really appointed Naib^ but the author has substituted 
the word Nazim for Nath I ! What actually happened was that “the Emperor was 
pleased to appoint the Vazir (Shuja) governor of the districts of Allahabad and Kora . . . 
while Munir was the same day appointed the Vazir’s deputy in Allahabad and Kora.”® 

Munir-ud-daulah was undoubtedly an important person during the later Mughal 
days. But he was at best a polished emissary for making good terms with the English 
or a useful diplomat in negotiating with Ahmadshah Abdali. In this connection it 
must be mentioned that Chapter VI of die book dealing widi Munir’s negotiations with 
the Durrani king, based entirely on Vol. II of Calendar of Persian Correspondence, 
is readable and without blemish. But the same cannot be said of the rest of the book. 

The illustrations in die book are good and the writer has also included photographic 
reproductions of some original documents. The printing and general get up of the book 
are pleasing, but the price (Rs. 6/-) seems to be too high. 

-P. M.J. 


Essays on British Policy Towards Sind by C. L. Mariwala, Published June 1947, pages 117. 

T his collccUon of five ‘essays’ is really a running account of British policy towards 
Sind during the early years of the Nineteenth Century preceding the outbreak of 
the First Afghan War in 1839. The author, formerly an Assistant Professor of 
History at the D. J. Sind College, Karachi, has taken considerable pains to make a first 
hand study of several British records — some of them not published — not hitherto made 
use of and has succeeded in presenting a consistent and readable account of the events 
of diat period. His work is to be commended for its objectivity, restraint and grip over 
detail. There is no attempt at philosophising and very few historical generalisations 
have been hazarded. The book has therefore the supreme merit of ofTering a factual 
survey relieved only by the author’s love for personal detail which makes for lively pre- 
sentation. 

— N. S. Pardasani 


4 Vol. II, p. 52. 

Pp. 43, 48. 

® Srivastava : Shuja-ud-daulah, Vol. 11, p. 168. cf. Also G. P. C. IV, letter 
272, p. 63. 
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TRISECTIBLE NUMBERS OF SIX DIGITS 

By D. R. Kaprekar, B.Sc., S.T.C. 

In my article in B. U. J., November iQsS, I had described the properties 
of wonderful Demlo numbers in radix lo. Theie are in all 2 ^ Partition 
numbers in radix 10 and / have described those in detail in my article in 
Mathematics student^ Vol. VI, June 1 ^ 38 . 

In the present article I have described wonderful Demlo numbers in radix 100 
and given directions to find such numbers in radix 10 ” . 


I. /^ONSIJDER the product of the TUimber 

^ 01, 02, 03, 04, 05, OG, 05, 04, 03, 02, 01 

with 17 30 40. 'I’his will be seen (o be equal to 
17 71 71 71 71 71 30 28 28 28 28 28 40 17 (7])r, 36 ( 28)5 46.* 

The three parts of the niukiplier 17 3G Ki will be seen separated in 
the answer. The gap between 17 and 3G is filled by 71 repeated 
5 times and that between 30 and 40 is filled by 28 repeated 5 times. 
In this case 17 30 40 is trisected in its body. 

The multiplicand given above has pairs of digits successively in- 
creasing by 1 up to 00, and then decreasing by 1 to Ul. 

These numbers will be called wonderful multiplicands. They begin on 
left from 01, going on increasing by 1 up to a certain maximum 99, 
and then decrease till they come to 01. These will be represented by W. 

The maximum reached will also be written just below the symbol W. 
W 


Thus 

and 


6 

VV 

K 


01, 02, 03, 04, 05, 00, 05, 04, 03, 02, 01, 

-- 01, 02, 03, , K, , 03, 02, 01 ; 

W . 

the number (;f digits in is easily seen to be 2(2K — 1). 
Since every number here is expressed as a number of 2 digits. 


W 

K 


is an extension of wonderful Demlo numbers from radix 10 to radix 100. 


II. The multiplier 17, 36, 46, will be called a partition number and will 
be represented by P. Since P is trisected into three parts viz. 17, 36 
and 46, it is said to have the trisection property when multiplied by 
some suitable W, and is also called a Trisectible number. 


* Wc use the notation (K)/ to represent a number formed by writing a number K, 
/ timesj^ither independently or in the body of another number. | (K)/ 1 * will be repre- 
sented by (K)^. 
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The object of this article is to find out all such numbers like T’ 
and their wonderful multiplicands ‘VV’. 

TII. We now prove that 

(01)k = ’If (i) 

For (01 )k = 01, Ol, 01, 01 (2k digits) 

x=oi X (ioo)'‘-» -1-0! >• (joo)>‘- 2 -i- -1 o:x(ioo) + oi 

*(k-i : o<i‘-2 .p c<k-3 .j. v\’}un-e = 100. 

Then (01)2-. o< 2 k- 2 .( 2 o< 2 U-i ..;.3 c< 2 k-i .j,.! ^ 2 k-o^ ^ 2 k-(k-H) 

-h (k - 1) -< 4- (k - 2) cC k-3 4.. 3 ^24-2 =< -fl. 

r.= (100)2k-2^.2(100)2k-3.p _pk(10U)k-l-l-(k-l) (100)^- 2-}-... 

-1-3(100)2+2(100) + ]. 
01, 02, 03, , (k -- 1), k, (k - 1), 03, 02, 01 

K 

IV, We now show that a partition mnnbcr P is gis’en by 99Xab, 
where a and b are expressed as numbers of 2 digits each, and such 
that bp>a-| 1 and a-f-b'COO. For tliis we first prove the following 
lemmas : 

Lemma I 

If A, B, G = 99 X a, b, where b ^ a + 1 and a + b ^ 99, 
then A = a, B ~ (b a— 1) 
and C = (100-b) 

Proof: ABC ab X 91> 

ab X (100-1) 
ab 00 - ab 

= a X 100’ -!- b X 100 - a x 100 - b 

= a X 100= ! (b - a --- 1) x 100 + (100-b) 

a (b - a - 1) (100 - b) 

= A B C 

e.g. 23, 42 X 99 = 23, 18, 58 = 23 (42 - 23 - 1) (100 - 42) 

and 15, 71 x 99 = 15, 55, 29 - 15 (71 - 15 - 1) (100 - 71) 
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Lemma II 


” X 99 = (01)k (00)k - (01)k . 



X 100 = 01, 

02, 

CO 

o 

(k-1), 

k, 

(k-l), 

03, 

02, 

01, 

00 

and^ 


01, 

02, 

(k-2). 

(k-l). 

k, 

04, 

03, 

02, 

01 



01, 

02, 

(k-2) 

(k-1) 

(k-l) (k-2). 

03, 

02, 

01, 

00 


"f* 





01, 01 

01, 

01, 

01, 

01 


w 

, "x99 = 

_ W 

K 

X 

(100 - 1) 








= 01, 01, 01, ... 01, 01, 00, 00, ... 00- (01)k 

= (01)v (00)k - (01)k Q,. E. D. 

e.g. X 99 = 01, 02, 03, 04, 03, 02, 01 X 99 

= 01 , 01 , 01 , 01 , 00 , 00 , 00 , 00 , - 01 , 01 , 01 , 01 

- (01)4 (00)4 - (01)4 = (01)4 ll00*-l| 

Lemma III 


(01)k xa, b = a, (D)k_i, b. 

This follows immediately. 

For (01)k X a, b = (a)k 00 + (b)k 
= a, (a4-b)k-i, b 
= a, (D)k— 1, b. 
e.g. (01)7X53, 21= 53, (74)6,21. 

V. Theorem I 


where D = a + b, 
a, b being expressed 
as numbers of 2 digits. 


Q.. E. D. 


When 99 X ab = A, B, G 

A, B, C X ^ = A (D)k-i B (99-D)k-, C 

whereD = a + b^99andb^a+l. 

Proof— ^ X A, B, C. 

XV 

w 

= ^ X 99 X ab 


= I (01)k (00)k — (01)k * X a, b by Lemma II 

= a (D)k_i b (00)k — a (D)k_i b by Lemma III 


= a (D)k-i (b-1) (99)k -f 1 - a (D)k-x b 
= a (D)k-i (b-a-1) (99-D)k-i (99-b) + 1 
= a (D)k-i (b-a-1) (99-D)k-i (100-b) 

. = A(D)k-iB(99-D)k-i G, 


by Lemma I 
Q. E. D. 



4 


JOURNAL OF THE UNIVERSITY OF BOMBAY 

Thus A, B, and C are separated and the gap between A and B is 
filled (D)k_i and that between B and C is filled by (99— D)k_i, and the 
sum of the two gap fillers is equal to 99. 

In other words A, B, G = 99 x a, b is a partition number P. 

VI. Now we obtain the exact number of numbers like P. This can be 

determined by noting that a4-b'^99 and b^a-fl- 

Theorem II 

In radix 1 00, there arc only 2,500 trisectiblc numbers and they can 
be arranged in 50 difTcrent groups. 

Proof — This counting to 2,500 can be done by making two columns, 
one for a and other for b. As a+b is to be less than or e jual to 99 it is 
clear that values in table a will go on increasing from 0 to 49 and that in 
table b will go on dcci'casing. 

The third column gives the exact number possible according to 
the values of a and b. 


Table of factors a, h of trisectible numbers 


a 

b 

Total numbers 

0 

1 

01 to 99 

99 

01 

‘ 02 to 98 

97 

02 

03 to 97 

95 



25 

; 26 to 74 

49 



46 

1 47 to 53 

7 

47 

48 to 52 

5 

48 

: 49 to 51 

3 

49 

50 

1 

Grand total. .| 

. . 

2500 


Thus there are in all 2,500 trisectible numbers in radix 100 and 
theorem II is proved. 


The method can be similarly extended to radix 1,000 or 10^ and 
still further to radix 10" . 

It will be seen generally that in radix 10" there will be 25 x n* 
trisectible numbers. 

Khare’s Wada, , 

Devlau. 





ON THE ARBITRARY CONSTANTS IN THE 
SOLUTION OF SIMULTANEOUS LINEAR 
DIFFERENTIAL EQUATIONS 

S. G. Giiurye, M.Sc. 

{Cominunicated By Professor G. V. Bhagwat, M.A.) 

(I) T T rllEN a set of n linear di/lerential equations with constant co- 
VV edicieius in n dependent variables and one independent vari- 
able is solved, the g<'neral solution contains n sets of arbi- 
trary constants, which are not all independent. The special case n = 2 
has been considered in detail by S-’orsytli {1J, and the relations between 
the arbitrary constants have been derived. It is here proposed to point 
out how these relations arc not always the correct ones .and to consider 
the cases in which they may not hold. ('I’hc same applies to*systems 
of equations in which r > 2). 

Let t be the independent variable and x,y the dcjiendcnt variables. 
Let D ~ and /j, 'I’ltfz, 'l>-z be polynomials with constant coeffi- 
cients and Tj, To any functirais of /. The equations are 

/, (/J) A- + .f , (D)jy = T, (I) 

/, («) -v -1- y, (O) 7 ■ T., (2) 

Solving for x, we have 

l/i {D) . («' -/, (fl) *1 (i>)l « - (U) r, - 4-1 m r, 

i.e„ FiD)x h. (fi) r, - (D) T.^ (3) 

The solution is :v — .Y -f- P, where X is the complementary function and P 
a particular integral -- 1 {D) Ti — (f>i (D) T^\ - .- .- -(4) 

If F{D) — 0 has distinct roots X, , 

Then X — S the /I’s being arbitrary constants. 

If r roots are equal to Xi, the corresponding part of X is 

(.4 1 "t" A-T^t -f- -j' Aft’'~^'j e ^ 

Similarly for y, we have 

Fmj> = l/i m r, -/, (i)) r,!. (6) 

the solution of which is = T + Q.» 

where Q. = 1 /, (i)) T, - /, (B) T, | 
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and T is the same as X except that the arbitrary constants are different, 
denoted by instead of A. . 

As usual, the expressions for 7^,0 arc understood to contain only 
such terms as do not alicady occur in X,Y. 

The relations between the A's and fi’s are obtained by substituting 
for x,j> in any of the equations (1), (2), say in the first. At this stage, 
Forsyth makes th<; stavenient tiiat on substiluting in (1), “the terms 
arising from P and which an- pariicular integrals, give on the left- 
hand side a teri.i '1\ raacclliiig willi that on the nglit-haud side” 
! p. 31 i of ref. [IJj. 1 his leatls to honiugcneous linear iclations of the 

type A, Jx ( ) -i JJ, «/., ( K, ) = o, (6) 

cories|K>nding to a non-rcpcated root. ! (ii) on p. 314 of ref. [1] |. 

On substitiUint^ in (1) for ,v and \vc havo 

/i ^ (7) 

wlH‘re Ji - (/)) P + 0, (n) tl- (8) 

'rhe above staiciiicnt sir,M]ita's P — 0 ; but this is not always so, 

as is shown in section (II). Since A' and P both conUibutc to equation 
(7) the same lyjics of terms, it is evict nt that ifi? docs not vanish identi- 
cally,it nmst con^.ist of terms ol \vlii(:h eonslitutc tlu: complementary 

function or 'i\ 


(II) Now, let X be any root of 0(0) - and for gcneiaULy, let us take 
it to be an r-niultip!e root, so that 

P{/y) S (O-X)^ where 0’{.X) 0 

'rhen we have two eases acvordluf^ as 

(i) 7 I or 1 2 . contains 
or (ii) ncitficr 7 } nor 7A contains 

From lliC natures k^f the operations which result in 7?, it is evident 

that in case (ii), ii c.miioi. contain any Icrins i' {i ^ which 

satisfy the equation F(D) R - (K 

In case (ii) 77 = 0, and the relations betv/een the constants are 
homogeneous as in (6). 

Thus, we need only coiisidcr case (i). The case in which occurs 
in T], T 2 not multiplied by any function is treared in detail in (a), 
and the more general case iu which 7 j , contain terms of the type 

Ve , wdierc V is some function of t is considered in (b). 


(a) 


For simplicity, let Ty = T-* — - 0. 

The part of X corresponding to X is ••• -rAr 


T 

>> ^ 


>> 




99 


99 99 99 



ON THE ARBITRARY CONSTANTS IN THE SOLUTION 


1 


(D-XyG{D)'^’^^ ^ ~ G (X)'‘"7! 


and Q, 
R 




c? (X) 

ekt 
C iX)T ! ' 
e'kt 


r ! 




ax)/i (Z)+X)-/2 (X)'/*1 {D-^\)\t -e^t 


[ 


m 




Xt 


S !<^2(X)/iW(X)-/:i(X)0i 

O' (Aj r ! L/-"» 

where (X) == /l (X)> l)cing the highest power of 

Z)in/i (£>), v'l (/>); 


i.e., /? — eXt J _ 1 -{. cj t -{■ ... + 0 > 

_ '/'2 J + 

- (r-oriyrir-i) r'oyxr * 


where c, 


Hence, if - ^2 ^^3 ••• > then /? -() and the arbitrary cons- 
tants are connected by homogeneous linear equations as in (G). (9) 

But otherwise, /? 0 and the <:’s enter into the relations between the ^’s 

and jB’s. On equaling to zero tlie coefficient of in (7) we obtain 
an equation linear in d’s, ^’s and r,- , and not a homogeneous equa- 
tion as in (0). 

(b) When Ty, contain terms of the type we find from (8) 

that R will not be identically zero if V is a polynomial in /. 

Thus, corresponding to Ty ■- and — 0, ( m > 0 ), 

we have P - /)ra(l)^:Y) *^2 (^+X) -- Vy, 

where Vy is a polynomial in t. 

Similarly Q^, and from (H) it is seen that R will, in general, consist of 

terms t‘ (0 ^ t r — 1), whose coefficients will enter into the 
relations between the arbitrary constants. 

Thus we see that if Tj , T.j> contain terms of the form Ve^^, where 
F is a polynomial in t (or a constant) and X is a root of F{X)~0, then 
the relations between the arbitrary constants may not be homogeneous 
as in (6), and will have to be obtained by substituting for x,y their full 
expressions X+P and T-f-Q, respectively. 

(Ill) Some numerical examples, which I have constructed to illustrate 
the points made above, are given below. 

(i) (D -f 3) X - j; = « + « , 

’ -ii 

& 2x -f Dy e 
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This is an illustration of (a). 

Here, F{D) = (Z)+l) {D+2), 

-/ - 2 < -t -%t 

X Alt + , 2^ = Bit -|- B^t , 

-e -2/ ~i -2i 

P = - J - fe , and (1= -2le - t + ?, - te . 

Substituting for x,j> in the second equation, we obtain the relations 
2Ai—Bi— 2 - b and A^ —B 2 — 1 ~ 0, whereas according to (6) 
we should have had 2Ai — By — 0 and A^ — B^ 0. 

(ii) {D-\)x + {D~2)y== e~'\ 

& - 3 (Z> + 1) 1 D'^y - 0. 

This is the special case (9) of (a). 

Here, F{D) = (/-) + 2) (Z)2 _ 3), 

-'ll -\'3/ >/3< —2t -\3/ >l3t 

X = Ayt + A^t *b A^t , F ~ Byt + B^t -f- B^t , 

~%t -2t 

P Ate and Q^ — — 3fe 

On substitution in either equation, we obtain 

3^1 + ABi = 0, (n/3 + 1) ^2 + (2 + v/3) B 2 - 0, 

(v/3 - 1) ^3 - (2 - n/3) B3 = 0, 
which are the same as those given by (6) although Ty is of the 
type (a). 

(iii) (D’ - 17) * - (r»i) - 3) jy » (t + P)e~‘, 

& (£> + 5) ;c + (D - 1) = 0. 

This is of type (b). 

F{D) == (i) + 1)’ {D + 2), 

X — (i4i + A2t) f + A^e , T — [By + P3<) e -|- B^t , 

p = e~\ - IP + - IP) and 

On substituting x - X + P and 7 = T + Q,, we get 
2By — iAy + 3i42 ~ 3, B^ = 2/42 ~ 3 and B^ = A^. 

Here again, the equations are not all homogeneous ; ( cf. Ex. 1 
on p. 346 of ref. [1] ). 

References 


[1] A. R. Forsyth, Treatise on Differential Equations, 6th ed., pp. 342.360. 

[2] G. Chrystal, Trans. Roy. Soc. Edin., vol. XXXVIII, (1897), pp. 163-178. 



DISSOCIATION ENERGY OF C2 

liy N. R. 'Fawok 


A GOOD UchI of controversy seems to raise over the question of the 
dissociation energy of C 2 . I lerz berg’s*' estimate of 3'6 e.v. is con- 
sidered to be rather very low by Ga>'don® who, from graphical 
extrapolations of diiFerent methods, arrives at a value for D(G 2 ) round 
about 5 e.v. and contends that in any case, the value of dissociation 
energy is not likely to be Uss thxin i e.v. 

It is found possible and interesting to bring the quantitative vibra- 
tional intensity distribution on G.> (Swan) bands involving the ground 
state StCu <nid t!ie upper state Stt? to bear on this problem. The sta- 
tistical weights in a state are a function of vibrational energy accord- 
ing to the (^quatie.n 


Pv' - G. I’c • fcxp- ( — Ev'/hT ) 

wh<^rc Pv' represents the statistical weight of the vibrational level v' 
having vib. energy Ev', 

, the total statistical weights in the upper electronic state and 

is taken as the sum (p,, -f- Pi + P 2 4- ) 

for v' -- 0, 1, 2, etc. 

and C is a constant. 

We can take Pc OC "S J/'A and pv' CX X the populations and show 

c v' 

from the above relation that 
X I/v4 

Log ^ l''‘v'/kl 


The quantity on the left hand side is computable from the observed 
relative intensity values I, and kT being a constant for a given excita- 
tion condition, we can represent this relation graphically by plotting 
X I/v4 


Log ^ against the known energy values Ey'. The following is a 

v' 

typical graph from the results of one of the investigations of Tawde and 
collaborators.® 
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It will be seen that the relation is a straight line in the region of lower 
levels and shows a tendency to flatten out at higher vibrational levels due 
to rapid fall in populations, indicating closely approaching limit of disso- 

S I/v4 

elation. The ratio Log v’ j/V4 greater than unity at v' = 0 and 

v' 

increases for higher values of v'. The graph being a straight line 
in the lower v' regions, it is possible to extrapolate it to the value 
S I/v4 S I/v4 


S I/v4 


^ I/v4 


equal to unity, and determine the corres- 


ponding point on the vibrational energy co-ordinate. This comes out in 
the negative region and may be considered as critical point or level in the 
upper electronic state at which all the populations are expected to be 
steady before they distribute in the higher vibrational levels of that state. 
If we imagine this to be the starting point for the measure of vibrational 
energy or ‘absolute zero’ of it, the total energy measured upto the last 
observed vibrational level v' (i. e. 5 for Swan bands of C 2 ) gives an esti- 
mate of the dissociation energy of C 2 . We may denote this ‘absolute 
zero’ by (-‘’Ey'). Curiously enough for results of ten independent 
experiments of Tawde and collaborators,®'* the extrapolated point 
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(-“Ev') — ^locates to nearly the same value correct to about ± 700 cm. ~ ^ or 
approximately 0-09 e. v. The dissociation energy values of the ten 
experiments, computed as above, are recorded in the following tables : 

Source of excitation Estimate of D{C^) in e.v. 


A. 

Oxy-coalgas flames : 


i. 

Fuel-oxygen ratio 1*25 

4-25 

ii. 

99 

.. » 2-0 

415 

iii. 

>9 

>j » 3*0 

4-25 

iv. 

99 

» » 4-0 

4-25 

V. 

99 

>. M 5*0 

4-15 

B. 

Discharge in argon : 


1. 

Pressure 

10 mm. 

4*25 

ii. 

>9 

15 .. 

4*25 

iii. 

9> 

20 „ 

4>25 

iv. 

19 

25 „ 

4-20 

V. 

99 

30 „ 

4-25 


The mean of the above values works out as 4*22 ± 0*01 e. v., which 
with the uncertainty indicated above in the location of extrapolated 
point °Ev', gives the result for D(C 2 ) as approximately 4*2 ± 0‘1 e.v. 
Since this is worked upto the limit where flatness of graph begins to set in, 
the estimate made is the lower limit of dissociation energy. Excitation 
condition thus influences the result only to the extent of not more than 
0*1 e.v. Examining the upper limit, the graph gets flattened by extra- 
polation after a further rise of about 800 to 900 cm.~*, so that the higher 
limit of dissociation energy can be safely set at 4 • 3 ± 0 • 1 e. v. Hence 
the above method based upon the extrapolation of intensity distribution 
gives an estimate of D(G 2 ) that strengthens considerably the argument of 
Gaydon that the dissociation energy of Cg is not likely to be lower than 
4 e. V. Some other molecules are being examined in the same way. 
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STUDY OF THE EXCITATION OF A 
BAND SYSTEM FROM A METAL 
AND ITS OXIDE 

By N. R. Tawdl and A. G. Husain 

liMRODUCTlON 

M uch work has been done on the study of the change in gross in- 
tensity distribution in a band system with the variation in the con- 
ditions of excitation. However, from the investigations of Lochte- 
Holtgreven' we were led to think that the gross intensity distribution in 
a band system should depend not only upon the conditions of excitation 
but also upon the chemical form, and composition of the substance used. 
Lochte-Holtgreven ‘ in his investigations employed acetylene and ethy- 
lene, each of which when separately excited in a discharge tube, yielded 
simultaneously the G , anti CH bands. According to his results, the 
effective “rotational” temperatures for the simultaneously excited 
and GH bands arising from acetylene were found to dilFer from those 
given by these systems arising from ethylene. 

A problem of this type of exciting simultaneously two band systems 
in the .same source has been tackled previously by I’awde and Trivedi 
from the standpoint of vibrational energy. A natural corollary of this, 
as pointed out above, is the excitation of a given band system from two 
substances (of different chemical composition) in exactly similar sources 
under uniform conditions. As for instance, we have the bands of AlO 
system due to transition B X which would be obtained in 

a carbon arc by feeding it by (i) metallic aluminium and (ii) aluminium 
oxide successively. Similar is the case with BeO bands ( — >- ) 

which excite in a carbon arc fed with metallic beryllium as well as beryl- 
lium oxide, BeO. It is these aspects that have been dealt with in this in- 
vestigation which aims at measuring the intensity distribution and find- 
ing out its dependence. If any, on the nature and composition of the sub- 
stances used, under similar conditions of excitation. As in Tawdc and 
Trivedi’s^ work on GN and AlO bands, the problem here ultimately 
concerns the computation of “effective vibrational temperatures” from 
the measure of gross intensity distribution in the bands of AlO and BeO 
systems excited as mentioned above. 

Such a problem is thought to give an insight into the processes 
occurring in a substance, prior to its conversion to a physically stable 
radical. In an advance note published by Tawde and Husain,^ a brief 
reference is made to the results and conclusions on these aspects. Se- 
condly, the ‘effective temperatures’ derived from the experiments could 
be used to obtain further evidence for the temperature gradient within 
the carbon arc, as suggested already by Tawde and Trivedi.* Further, 
these considerations have a bearing on the hypothesis of “optimum 
temperatures” of molecules in relation to temperatures of sources, put 
forth byGoheur andGoheur* and discussed byTawde* in a previous note 
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on the subject. The choice of carbon arc as the excitation source was 
guided by the fact that in it, the Maxwell-Boltzman distribution is 
supposed to hold and as such the derived effective temperatures either 
rotational or vibrational are expected to agree closely with the true 
temperatures in carbon arc. This view has already enough support from 
a number of observations on record and will be further examined in the 
light of data proposed to be obtained in these experiments. 

Experimental 

The technique of intensity measurements is the same as that em- 
ployed by Johnson SiTawde” andTawde and Collaborators.'',* Through- 
out the work the atmospheric carbon arc was operated from 230 volts 
d.c. mains at a constant current of 4 amps, and the arc space was adjusted 
to remain fairly constant at 0*8 cm. For the excitation of the BeO 
system from the metal as well as from its oxide, granular beryllium metal 
and beryllium oxide (anhydrous) of Schering Kahlbaum were used. 
For AlO system, aluminium metal filings and Merck’s aluminium oxide 
(Al 2 0;i anhydrous) were used. For photographing the bands of both 
the BeO and AlO systems, a Hilger constant deviation instrument was 
most suitably employed. The plates used for the purpose were the 
Ilford Rapid Process Panchromatic. Adjacent to the spectrum strip, 
blackening marks were impressed on the plate by means of a step-slit 
illuminated by a standard lamp of known energy distribution. This 
lamp was calibrated by Dr. R. G. Johnson and Dr. N. R. Tawde at the 
Government Chemical Laboratories, London. The plates were micro- 
photometered on a Zeiss self-recording instrument and the peak values 
of the intensities immediately near the band head were computed and 
expressed in terms of the energy of the standard lamp read from its 

— X curve. 

Results 

The results of intensity measurements in the BeO system are re- 
corded in the following table I. Column 1 g'ives the bands designated 
by their vibrational quantum numbers. Column 2 gives the intensity 
values Iia side by side with Im/v^ values for bands excited from the metal 
while column 3 gives the same for its oxide as denoted by & lo/y*. 
All the relative intensities are expressed on the basis of the (0, 0) band as 
100. In column 4, the selective enhancement for one substance with 
respect to the other is expressed by the ratio of lo/lju for o^oh band of 
the system. 

Table I. BeO System 


Band ! 

Beryllium i 

Beryllium Oxide 

Ratio 

I 

Im/"" i 

If, 

loM 

Io/Im 


1 

121 1 

1 4-64 I 

IM 

4-26 



11-6 1 

1 4-68 

11-2 

4-42 



9-82 

3-94 

7-50 

3- 03 



7-42 

304 

• • • • 

... * 

• . . . 


6*55 

2-73 ; 

2-81 

117 

0>43 


3-37 

1 1 

1*43 1 

1 

1-84 

1 ■ ■■■ 

0*78 

0-66 
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Table I — (continued) 


Band 

Beryllium 

Beryllium Oxide 

Ratio 



!<) 

Io/»^ 



100 

49-21 


49-21 

100 

fi.i) 

56-3 

28-30 

52-8 

26-52 

0*94 

(2,2) 

40-2 

20-55 

23-2 

11-88 

0-68 

(3,3; 

16-7 

8-69 

12-8 

6-68 

0-77 

(4,4) 

9* 06 

4-80 

9-33 

4-94 

1-03 

(5.6) 

7-50 

4-03 

8-63 

4-64 

M5 

(0,1) 

40-1 

26-21 

47-3 

30-88 

1-18 

(1.2) 

461 

30-62 

42-9 

28-48 

0*93 

(2,3) 

30-5 

24-60 

33-4 


0-92 

(3,4) 

20-7 

18-24 

18-4 

12-57 

0-69 

(4,5) 

21*6 

14-93 


9-69 

0-65 

(6.6) 

15-2 

10-63 

9-45 

6-61 

0*62 

(0,2) 

4-87 

4-29 

4-29 

3-78 

0-88 

(1.3) 

706 

6-29 

7-27 

6-48 

1-03 

(2,4) 

6*81 

6-14 

7-91 

7-13 

1-16 

(3.6) 

4*36 

3-96 

2-64 

2-40 

0-61 


, . . - 


^ »- Ml*-: 

.-vurt-r AMI. 



Similar results of AlO system have been entered in Table II below. 


Table II, AlO System 
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Table II — (continued) 


Band 

Aluminium 

Aluminium Oxide 

! 

1 Ratio 

Im 

Im/v* 

^0 



(0.2) 

150 

1219 

25-3 i 

1 

20*60 i 

1*69 

(1.3) 

20-8 

1718 

16*3 

13*57 1 

0*79 

(2.4) 

14-5 

12- 12 

101 j 

t 8-48 ; 

0*70 

(3.6) 

7*93 

6*74 

3-76 ! 

3*17 

0*47 

(4.6) 

6-50 

5-59 

3-29 1 

2*85 

0*51 


Excitation function for each of the upper vibrational level v' has 
been calculated from the above tables by summing up the I/v* values 
of each band in a v" — progression. This is expressed as \h* and 

entered in the following Table III (BeO system) and Table IV (AlO 
system). Columns 2 and 3 therein give these values for bands resulting 
from the metal and its oxide respectively. 


Table III. BeO System 
5) I/y^ Values 


Progression 

Beryllium 

Beryllium Oxide 

V' = 0 1 

79*71 i 

83*87 

1 

69*85 

65*74 

2 

55*87 

45*96 

3 

34*83 

24*68 

4 

22*77 

14*63 

5 

i 17*39 

12*42 

^ 1 

10*80 

00*78 

Total 

I 291-22 

248*08 


Table IV. AlO System 


1’ W Values 

v' 

Progression 

1 

Aluminium 

Aluminium Oxide 

V' = c 1 

99-22 1 

106-08 

1 

91*87 

65*49 

2 i 

63-79 1 

38*42 

3 

45*87 

34*31 

4 

32*48 

30*01 

5 

14*71 

17*84 

6 

i 9*66 

9*19 

7 

, 2*79 

3*21 

8 

i 2*30 

2*58 

9 

j 2*18 

2*20 

^ Total 

364*87 

308*33 

) 
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Effective Temperatures 

The values T I/v* of Tables III and IV enable us to compute 

v' 

the effective vibrational temperatures. These have been obtained for 
both the cases (metal and its oxide) in BeO and AlO systems. The 
equations used for the vibrational energy in the upper state have been 
worked out from the data recorded by Jevons. They are as follows : — 

BeO 1370-81 (v'+i) -T-TG (v'+|)*=l -6083 T Logjo 

AlO 868- 15 (v'+^) -3-75 (v'+|)*^a -6083 T Logi o S” 

IN v' 


Where No is the number of molecules in the v' = o state. Taking 
the values of Ny-, of any v' — state proportional to Ijy* values 

' /N \ 

(Tables III & IV), it is possible to calculate the factor Log i ^ I y 

( ? A 

^ jyy4 i — level. The corresponding vibra- 

tional energy of the levels is determined by the left hand side of the 


equation and plotted against Log ] o 



These graphs give 


nearly a straight line relatively in each case, the slope 1 • G083T of which 
enables effective temperature T° (Abs) being determined. These have 
been entered in the following table V and have been designated as Tm 
for metal and T^ for its oxide. The ratio Tm/T^ has been given 
side by side. 

Table V. Effective temperatures 


System 


BeO 

AlO 


Temps. 


T 


o 


Ratio o 


4590°K 3330°K 1-38 

3525^K 2570°K 1-37 




Discussion and Conclusions 

The chief points for consideration in connection with the preseiit 
work are : — 

(a) The evidence pointing to the confirmation of previous con- 
clusions as regards the temperature equilibrium of vibrational energy 
within the carbon arc. 

(b) The temperature distribution within the arc, if any. 

(c) The dependence of effective vibrational temperature, if any, 
on the nature and the composition of the substance used and on the 
particular molecular radicals BeO and AlO. 
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These have been examined below one by onp. 

The available data on temperatures derived from band spectra show 
that only in certain sources, temperature equilibrium of vibra.tional 
energy exists. Johnson and Tawde® and Tawde® have used various 
methods of excitation for obtaining effective vibrational temperatures 
from intensity distribution in certain band systems. In none of these 
except the carbon arc, have they found computed temperatures to 
approximate to true temperatures. The following results gathered 
(Table VI) from various authors show the order of temperatures that 
one expects in carbon arc. The methods by which they are arrived at 
are classified under 4 different heads, (1) spectroscopic, (2) electron 
density, (3) sound wave photographs, and (4) miscellaneous. 


Table VI 

Data on Temperatures of Carbon Arc 


(a) Spectroscopic. 


Condition of source, method, etc. 

Temperature in ®K 

1 

Line intensities 
(Ornstcin and Sambursky) 

1 

! 

€000* 

Line intensities 

(Hydrogen at Atmospheric pressure) 

4900®-6300® 

Swan bands : 10 Amp. Arc in air 

6000® 

Swan bands ; (Johnson) 

6000® 

Swan bands : ( Johnson and Tawde) 

6000® 

Swan bands : (Krygsman) 

6000®-6600® 

CN bands : 9 Amp. arc in air 

6000® 

CN bands : 7 Amp. arc in air 

6660® 

CN bands : 1-12 Amp. arc in air 

6600® 

V 

vJ!N bands : (Tawde) 

7000® 

(6) Electron Density. 

3 Amp. arc in air 

6000?±.4PO» 

3 Amp. arc in air 

6200®±460® 

Aloitg arc axis (Horman) 

600p*-1000* 
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(c) Sound wave photographs. 


Condition of source, method, etc. 


i 

1 Temperature in 

50 Amp. cored carhori arc in air 


5500'’ ±150® 

6 Amp. arc in air (long column) 


4050'^±200® 

25 Amp. tungsten Arc in air 



125 Amp. welding arc in air 


6020° 

43 Amp. cored carbon 


4740° 


(d) Miscellaneous. 


(i) 

Ionisation f^fankopf}') 

6000° -8000° 

(ii) 

10 Amp. arc at 1000 atmosj)hert*s by 
the metliod ot arc gradient and cur- 



rent density 

10,200° 


The temperatures obtained in the present investigations by ex- 
citing the various substances in the carbon arc under similar conditions 
at a current of 4 Amp. and under atinosplunic pressure are already 
stated in Table V. 7'hcy arc not very far from the previously deterrnind 
values of Johnson & Dunstan*® for BcO and of Tawde and 7'rivedi* 
for AlO. 

From the above table VI, it is easy to gauge the limits within which 
the temperatures of carbon arc lie. These appear to be characterised by 
current in the arc to a slight extent, but by pressure to an appreciable 
extent, as can be seen from the conditions stated in the left column of the 
table VI. For instance, a 10-amp. arc at 1000 atmosjjheres gives the 
temperature in the neighbourhood of 10,000'’K as seen under d (ii) of the 
table VI above. For majority of cases, i. c. atmospheric arc, with a fairly 
wide variation in current, the temperature broadly ranges round about 
the average 5000°K, w'hich is ordinarily supposed to approximate to 
true temperature of the arc, observed perpendicular to its axis. Com- 
parison with the values of these experiments recorded in table V indicates 
the existence of temperature equilibrium within the atmospheric arc. 
Evidence of such an equilibrium follows particularly from the agreement 
in temperature results from sound velocity measurements, ionisation data 
and band spectrum methods. The agreement is suggestive, of thermal 
equilibrium in arc, of vibrational or rotational energy. Our results 
arc not inconsistent with the available data. This is unlike the flame 
sources where according to investigations of Johnson and Tawde® and 
Tawde and Patel®, C . (Swan) bands give imaginary temperatures quite 
different from the true temperatures expected in those flames. Thus the 
temperatures obtained by us in these c.xperiments can be well justified as 
true equilibrium temperatures of carbon arc. More detailed supporting 
data on this aspect are supplied by Husain." 
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Any higher or lower temperatures recorded here are not to be 
ascribed to the absence of thermal equilibrium, but as an evidence of 
varying temperatures corresponding to different regions of the arc. 
This is confirmed in the present case where radiations giving undiluted 
band system concerned, were spotted at separate places within its field. 
That the colour of this radiation also varied slightly according to the 
substance fed into the arc, was verified by noting the same visually every 
time and the rough location of it in the arc zones. The following 
detailed notes were made on these points and the corresponding com- 
puted temperatures given side by side. 



'I'able 

VII 


Substance 

Colf^ur of the 
stream r.ulia- 
lion in the arc 

Broad 

H‘gion of 
the arc 

'IVmpcraturc 

1 

Be (metalj 

Blui.sh 

A little out- 
side an: axis 

4590^K 

A1 (metal) 

I 

Bluish 

^rcen 

Somewhat fur- 
ther from axis 

1 

j 

Be (oxide) 

i 

Yellowish 

green 

lull tlier from 
the axis 

1 

I 3330°K 

1 

i 

Al (oxide) 

Yellowisli 

tinge 

Outer llame 
portion of arc 

2570^K 


It is known that when an arc is struck in air, very intense violet 
glow is seen almost in the centre of the arc space. This is a portion 
recognized to give CN violet band system. An average high order 
temperature of about G.aOO^K has been assigned to this, according to 
several observers. Against this there is also the lower temperature 
having mean value of 382()±irj'’K. (International Temperature scale) 
in the positive crater of the standard pyrometric carbon arc des- 
cribed by MePherson.^^ I'hc higher and lower limits of temperature 
recorded above are therefore not unexpected and can be further ex- 
plained on the basis of temperature gradient for which a case is made out 
below. When the lower carbon electrode is packed with Be-metal, and 
the arc struck, the violet CN bands were seen in the background along 
with the BeO bands when approximetely central portion was focussed 
on the slit, but when a slight displacement of the arc portion was caused, 
the spectrum became clear of CN-violet system and gave undiluted BeO 
bands. Owing to natural fluctuations in the arc discharge, however, 
CN bands sometimes came into the field. The arc was consequently 
adjusted while looking into the spectrum and it was identified that the 
portion which corresponded to bluish colour gave distinct BeO system 
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background of any other banded radiation. Adjustments were 
carried out and observations made in a similar way when dealing with 
other substances fed into the arc. Table VII above, as mentioned al- 
ready, is a consequence of the observations recorded in this way. 

The fact is thus established that the intended spectral region (BeO 
or AlO) in the arc varied every time the substance fed into the arc was 
changed and it was found that this gave different values of temperature. 
Starting thus from the central violet CN-glow in the central or axial core 
of the arc and passing out radially, we obtain temperature values dimi- 
nishing unmistakably by appreciable amounts in the order CN, Be, AI, 
BeO and AI2O3. 

The above findings may be adduced as an evidence in favour of 
temperature gradient within the arc in the manner shown below dia- 
grammatically (Fig. 1). 
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These conclusions are unlike the view of Goheur and Goheur* that 
the temperature is not the characteristic property of the source of exci- 
tation, nor is there the existence of temperature gradient in the arc. 

Looking to the temperature values derived from BeO system, one 
finds that they differ by about a 1000°K, when Be-metal is replaced by 
beryllium oxide. Similarly the difference is of the order of 800®K for 
AlO system when metallic aluminium is replaced by aluminium oxide 
AI 2 O 3 . This, under constant conditions of the arc, is a relatively large 
difference to be neglected and hence two different temperatures are 
attributable to the same system in the same source. This result is con- 
trary to the conclusions of Goheur and Goheur, who find the same tem- 
perature for AlO system from rotational energy, irrespective of the che- 
mical composition of the substance used or of the source of excitation. 
Even though the temperatures of Goheur & Goheur are rotational tem- 
peratures, they can be considered in relation to our results in view of the 
case made out above for thermal equilibrium of both vibrational and 
rotational energy in the carbon arc source. It is therfore extremely 
doubtful that as suggested by Goheur & Goheur, the temperature has 
an optimum value or is a specific property for a particular molecule. 

The reasons for the difference in temperature for the same mole- 
cular radical may therefore be sought in the nature and composition of 
the substance used, viz., metal or its oxides. These are likely to undergo 
changes as a results of equivalent thermal energy supplied by the arc. 
In the case of metallic substances, we may assume the total energy re- 
quired upto the final stage of excitation to be the sum of energies to melt 
the substance, vapourise it, oxidise the same and excite the resulting radi- 
cals BeO or AlO. In the case of oxides, the processes will be the same 
except for oxidation. If these energies are found out to be different, 
then the difference in temperature can possibly be explained to a cer- 
tain extent. But in the absence of the full data of thermal and other 
constants, it is not possible to form a relative estimate of the energies 
required for metal and its oxide. 

It is, however, significant to note that the ratios of the effective 
temperatures Tjj/Tq in both the band systems BeO as well as AlO come 
to be nearly the same (Table No. V). 


Summary 

Quantitative intensity measurements along the vibrational levels 
have been carried out in case of the BeO ( '2 — ) and the AlO 
( ) systems, excited in the carbon arc when fed respectively 
by the metallic and oxide substances, under analogous conditions of 
excitation. From the results of intensity measurements, the effective 
vibration temperatures are derived for all the four cases viz. Be, BeO, AI 
and AlgOs. The results of intensities and the effective Temperatures 
have been utilized to interpret three aspects — (1) The temperature 
equilibrium of vibrational energy in arc excitation; (2) The temperature 
distribution within the arc ; (3) The dependence of effective tempera- 
ture on the chemical composition of the substances giving a particular 
band system. 
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SOME SPECTRAL CHARACTERISTICS OF 
THE POSITIVE COLUMN OF A SODIUM 
VAPOUR LAMP 

Bv N. R. Tawde and G. K. Mehta 
Introduction 

R ecently Tawde, Patil and Mehta’ reported some unusual splitting 
phenomena associated with the characteristic sodium D lines 
emitted by a Philips ‘Philora’ sodium vapour lamp. On the basis 
of the measured separation of the components of the two lines X 6890 
and X 6896, which they obtained by photographing the Lummer 
plate pattern, they suggested some predisposing causes of the observed 
splitting. Though they could not with certainty account for the effect, 
among the possibilities indicated by them, stress was laid on stark effect, 
combined with self-reversal. 

Further work on the subject was pursued in this laboratory with a 
view to trace the probable causes of the so-called splitting or broadening 
produced. In the course of the work, the senior of the present authors 
received a confirmation of the observed broadening in a private com- 
munication (May 1946) from Dr. Le Roy Apker of the General Electric 
Co., Schenectady, U. S. A. He along with late Dr. J. S. Campbell of 
the University of Rochester had noticed the phenomena earlier, but had 
not published the results of his measurements. Curiously enough it 
happens that the results now reported to us by Dr. Apker are in very 
close agreement with ours. The separation in 6890 line is exactly the 
same while that of 5896 line agre. s within 99%. No doubt this close 
coincidence is expected to be due to accidental similarity of the excita- 
tion conditions. 

Experimental and Results 

Before describing the experimental work it is necessary to give a brief 
description of the lamp used, for the sake of proper understanding. 

Description of the Lamp 

The Lamp used was Philips ‘Philora’ 85 watt sodium vapour lamp 
(same as used by Tawde, Patil and Mehta). This lamp is of the positive 
column type and consists of a long narrow tube of glass (sodium resistant) 
bent in the form of a U-tubc, the length of each limb being 20 cm. The 
ends of the tube carry two oxide-coated electrodes. These electrodes 
are heated by the discharge current. This lamp element is surrounded 
by a double walled glass vacuum jacket which protects it against the 
influence of the ambient temperature and makes the sodium vapourise 
quickly without undue loss of heat. The lamp is operated at 6 amps, 
from 230 volts A. C. in conjunction with the electrical gear (leak trans- 
former) and has a voltage drop of 140 volts across it. The lamp contains 
neon at a pressure of a few mm. and a small amount of sodium. 
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When the lamp is switched on at room temperature the sodium is 
in the solid state and does not contribute to the discharge which then 
takes place entirely in neon showing the characteristic orange red colour. 
The energ>’ from the neon discharge raises the temperature of the tube 
and sodium begins vapourising. It takes about ten minutes for the lamp 
to warm up and attain full brightness, when the radiation due to neon 
is completely swamped and practically the whole of the luminous output 
of the lamp consists of the characteristic yellow colour of the D doublet 
of sodium. Observing the appearance of the interference patterns of 
the doublet with a Lummer plate in conjunction with a constant deviation 
spectrometer, we see the following phenomenon: (from the time the 
sodium begins vapourising till the lamp attains its full efficiency). In the 
beginning we observe each of the two lines giving their normal mono- 
chromatic interference pattern, but as the lamp gets heated up, each of the 
fringes in the two wave lengths begins to broaden out and ultimately 
develops almost symmetrical splitting into two defined components. 
Photographs Fig. 1 (a) & (b) show the interference patterns in the 
stabilizing and stabilized condition of the lamp. These are each accom* 
panied b)' their microphotometer records. 

For the purpose of getting some evidence about the probable cause 
of the phenomena it was decided to examine the separation of the com- 
ponents for both the lines at different regions along the discharge column 
where the conditions differ. For this purpose the photographs of the 
interference patterns were taken at the following three regions along one 
of the limbs of the lamp in its final stabilized condition : (i) Just near the 
electrodes; (ii) At the middle portion of the limb; (iii; At tl.c top of the 
limb i.e. midway between the electrodes. Symmetrical conditions are 
expected to prevail for the other limb of the discharge. 

The calculated separations from the observations are recorded in the 
following table I. 

Table I 

Separation ofD 3 D 2 lines. 

(Lamp fully bright — with vacuum jacket on) 


Region 

Separation in Separation in Neon 

A. U. for 5890 ' A. IJ. for 5896 Spectrum 

(i) Near the elec- 
trode 

Intensity very Intensity very 

weak, slight trace weak, slight trace 
of broadening of broadening 

1 * 

i 

Rich in 

1 intensity 

I 

(ii) At the middle , 

portion of the 0-0772 0-059,. 

limb 

Suppressed 

i 


I 
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Table I — (continued) 


Region 

Separation in 

A. U. for 5890 

Separation in 

A. U. for 6896 

Neon 

Spectrum 

(iii) At the top of 
the limb 

0-0654 

0-056„ 

Suppressed 

Previous results of 
Tawde, Mehta & : 
Patil 

! 

0-064 

! 

1 

0-053 

Ditto. 


These observations were repeated with the vacuum jacket removed 
from the discharge lamp. In this case it was noticed that the sodium 
doublet was very weak in intensity and the neon spectrum was quite 
easily noticeable even after the lamp was allowed to run for a considerable 
time for initial heating. Table II below gives the record of observations. 

Table II 

(Lamp with vacuum jacket removed) 


Region 

Character of ; 
sodium D lines 

1 

1 

Neon lines 

Remarks 

(a) At electrode 

Feeble (1) 

i 

1 Strong (10) 

Sodium lines 
masked by neon 

(b) Middle por- 
tion of the 
limb 

1 

; Strengthening (9) 
Slight broad- 
ening 

i 

1 

1 

1 Weakening 

(3) 

Sodium lines 
get clear of neon 

(c) Top of the 
limb 

j Strong (10) show- 
1 ing considerable 
broadening 

1 

Feeble (2) 

1 

j 

Sodium yel- 
low doublet 
clear 


NoU : — The figures in bracket indicate the relative intensities judged visually. 


The spectrum was also photographed in the pre>stabilised state witl; 
the vaeuum jacket on, about 7 min. £^er the switching on, The oharao* 
teristics were closely the same as shown in Table II, 

4 
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Discussion 


Before we pass on to consider the results, it is necessary to discuss 
the mechanism of excitation in the lamp. The lamp contains neon at a 
pressure of about 2 mm. and as the discharge passes, the temperature of 
the element is raised to about 230® C at which the vapour pressure of 
sodium is 0 • 2//. Fonda and Young* have shown that for sodium vapour 
at this temperature of 230®C, the light output is maximum. Thus when 
the lamp is operating at full brightness the vapour pressure of sodium is 


about 


10000 


th that of neon. 


There are thus two distinct stages of excita- 


tion of the lamp — one the pre-stabilized stage when the radiation is all from 
neon with a trace of sodium D lines, and the other is the post-stabilized 
stage when the neon spectrum disappears and only the yellow doublet 
of sodium predominates. It is in this latter stage that the phenomena 
of the so-called splitting of the D lines becomes distinctly marked. The 
role of neon and the mechanism of excitation is described below. 


The neon is noi only for the initiation of the discharge but also plays 
an important part in the maintenance of the discharge. The ionisation 
of the sodium atoms will be very small and consequently the current flow 
will largely be due to the neon ions which are produced by collisions 
taking place in the region of the cathode fall. In spite of the very low 
partial concentration of the sodium atoms, the light output from the 
positive column consists mainly of the yellow radiation of the D doublet 
of sodium. This is because in the positive column the energy for the 
excitation and ionisation is acquired by the electrons from the relatively 
low potential gradient. The function of the neon atoms is to cause low 
energy (ultimate) electrons to travel a greatly increased distance (by 
having elastic collisions) before getting collected at the surface, so that 
they are very likely to make a collision with a sodium atom. The elec- 
trons have a mean energy corresponding to 40,000°K and a considerable 
number of them have sufficient energy to excite sodium atoms (2-1 e. v.) 
Very few (about 1%) electrons will have energy equal to or greater than 
the lowest critical potential of neon (16-6 e.v.) and there is some excita- 
tion of neon. According to Compton & Langmuir" a high concentration 
of meta stable atoms of neon along with the high random current density 
of the electrons, make cumulative ionisation of neon possible, which main- 
tains the conductivity of the discharge. The ionisation of sodium at 
the low partial pressure does not contribute much to the conductivity. 
At the region near the electrodes where the potential drop is high, the 
electrons have sufficient energy to excite the neon atoms. 


This accounts tor the neon spectrum observed near the electrodes 
even when the lamp is in the fully stabilised state. (Table I). The appear- 
ance of the neon spectra in the absence of the vacuum jacket (Table II) 
can be explained on the grounds that the lamp does not attain the re- 
quired temperature, i.e. 230®C and the sodium does not vapourise to give 
the required partial pressure. The strengthening of the sodium doublet 
in this case at the centre and top of the column shows that even at the very 
low partial pressure of sodium vapour, its excitation due to slow elec-* 
trons is (^uite efficient in the positive column of the discharge. 
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The D]^ and lines of sodium are resonance tines. These lines 
are emitted when an excited sodium atom returns to the normal state, 
but the resulting radiation does not immediately pass out of the lamp. 
Due to the fact that it is resonance radiation it can be absorbed by the 
neighbouring unexcited atom causing excitation of the latter. Thus the 
light has to pass through the column by series of absorptions and re* 
radiations, before reaching the walls of the tube. Found* has calculated, 
the absorption coefficient of sodium vapour for its own resonance radia- 
tion which is equal to 146. He finds that the m. f. path of the radiation, 
which he defines as the reciprocal of the absorption coefficient, is 0 *007 
cm. This means that 90% of the light from the lamp comes from a outer 
layer of sodium vapour, 0 *015 cm. thick. Thus it appears that in this 
particular case the expected self-reversal of the lines due to absorption 
comes into effect. The actual opacity of the layers, that is the tendency 
for absorption, is expected to be maximum at the resonance wavelength 
(the centre of the resonance line) and then should fall at a rate propor- 
tional to -r \ , where AX is the wavelength distance from the resonance 

{/\hy 

wavelength. In the beginning in the pre-stabilized stage at lower tem- 
peratures, the effect of the incipient self-absorption is to show greater half 
intensity width, as a result of the flattening of the intensity pe^. As the 
density of the absorbing layer increases with the rise in temperature owii^ 
to much higher opacity at the core of the line, the central portion of the 
line is relatively more absorbed than the wings and the line takes the form 
as shown in Fig. (ii). 



Fig. Oi) 
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Increasing density of the absorbing layer as the temperature is further 
raised, brings in more and more absorption at the centre, until more or 
less complete self-reversal sets in when each of the lines shows the appear- 
ance of a doublet. 

This explains the apparent splitting phenomena where the two 
bright components are really the bright wings of each of the lines. The 
dark band at the centre is due to the higher degree of reversal at the core 
of the line. 

Looking for the causes of the broadening of the lines we find that 
the most important of them is Doppler broadening. The calculated 
half intensity width due to Doppler broadening for the wavelength 
5890 at 600°K comes to about 0 06 A. U. For the wavelength 5896 also 
the broadening will be practically the same. At the low pressure of neon 
(2 mm.) and the comparatively still lower pressure of sodium vapour, 
pressure broadening as well as resonance broadening will be negligible. 
Stark broadening by external field as well as by inter-atomic field also 
cannot be considered as the applied field is very low and the concentra- 
tion of the charged ions is also small for the production of sufficient 
inter-atomic fields. As a matter of fact, when we compare the half width 
due to Doppler broadening, which is 0 -06 A. U. with the highest separa- 
tion of the components observed viz. 0 -077 A. U. (Table I), we feel 
that the Doppler effect is quite sufficient to account for the broadening 
in this case. The broadening due to other causes, if any, will be negli- 
gible compared to this and will contribute little to the phenomena. 
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The different separations observed for tlie components of the two 
D lines, (Table I higher for 6890 line than for 6896 line) in spite of 
having the same Doppler broadening, may be explained on the basis of 
more efficient absorption of the 5890 line than that of the 6896 line, the 
former being the chief in the principal series and the latter being a 
satellite. This is quite clear from the microphotometric record (Fig. I) 
where the central depression in the intensity curve for the 6890 line is 
more than that of 6896 line. Such a phenomena can be better explained 
by a diagrammatic sketch like Fig. iii. In this figure, the curve abc 
will represent the nature of the line without any self-absorption. The 
curve (1) is due to self-absorption which is less than the one shown 
by curve (2). The separation of the wings is greater for (2) than for (1). 

The higher separation observed at the centre of the limb than at the 
top (Table I) may be attributed to unsymmetrical conditions of tem- 
perature or pressure of the sodium vapour at the two regions, which is 
quite likely as one is nearer the cathode region than the other. 


References 

( 1 ) Tawde, Patil and Mehta, Nature, 756 , 662, 1945. 

(2) Fonda and Young, Journ. Optical, Soc. Amcr., Sj, 32, 1934. 

(3) Crompton and Langmuir, Rev. Mod. Phys., 123, 1930. 

(4) Found, C. O., Gen. Elec. Rev., 57 , 269, 19.34 


Spectroscopic Laboratories, 
Royal Institute of Science; 
Bombay. 



A NOTE ON THE INITIAL LEVEL OF THE 
HIGH PRESSURE BANDS OF CARBON 

By N. R. Tawde, M. G. K. Menom and G. K. Mehta 


T he upper level of the electronic transition which causes the high pres- 
sure bands of carbon, has not yet been fixed with certainty. These 
bands which have unequivocally been attributed to the molecule, 
have however, the ®7ru ground state as the lower level in common with 
the C-^ Swan bands. Regarding the upper state, different authors 
have put forth different views. Johnson and Asundi' contend that it is 
a new triplet level of Co, other than that producing the Swan bands. 
According to their analysis, the high pressure system fits into a v" 
progression with v' -0 of a new band system of Cj. On the other 
hand, Herzberg^,^,^ opines that they form bands of v'=6 progression in 
the Swan system, and explains the great selectivity of the e.xcitation of this 
upper level on the hypothesis of an inverse induced predissociation, so 
that the levels above v'=:5 are considered to be predissociated. Singh® 
discusses in detail the points of this controversy and considers the view- 
point of Johnson and Asundi (loc. cit.) as the more probable. 

In this connection, it is thought worthwile to bring certain experi- 
mental results that we obtained recently in our laboratories, to bear on 
this very interesting controversy. 

While studying condensed discharge through carbon monoxide in a 
TT form of discharge tube, wc happened to observe the high pressure bands 
of carbon simultaneously with the Swan bands and Angstrom bands which 
were being investigated. It was noted as a general observation that, an 
increase of pressure of CO in the discharge brought about a spectral trans- 
formation — namely an enhancement of the Swan system together with 
high pressure bands and simultaneous inhibition of the Angstrom bands. 
Measurements of the relative intensities of the Swan, along with high 
pressure bands, have been carried out by rigorous methods of photogra- 
phic photometry® followed in these laboratories for a number of years. 

The results are tabulated below for the most intense bands in 
each system, viz. the Swan X 51G5 and high pressure X 4680 as represen- 
tatives of the systems. They are expressed on a relative scale on the 
btisis of the (0,0) band of Swan system as 100. 

Table I 


BAND 

5 mm 10nun|l5 mmj20 mm 

i i 

25 mm 30 mm 

Swan X 5165 

8 *99 16 -52' 23*95 

1 

34 *80 

51 *98 100 *00 

High pressure X 4680 

....' 9 -611 14*18 

18 *34 

24*53 47*80 

Ratio of Swan to High pressure 

.... 1*72! 1*69 

1 I 

1 *891 

2*12^ 2*90 

! 
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From the Table I, it is seen that both the systems undergo an in- 
crease in intensity with increase in pressure (Rows 2 and 3). To see 
whether the intensities of High Pressure X 4680 A. U. band are in 
proportion to those of C 2 (Swan) we have calculated the ratios of their 
inteasities at corresponding pressures in row 4 of Table I. A graph 
(Fig. 1 ) is drawn to show the intensities of the systems against pressures, 
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on the same pair of co-ordinates. This graph, and the approximate 
constancy of ratio in row 3 of Table I, show a considerable parallelism 
in the behaviour of the two systems. Also, the extrapolation of the 
Condon parabola for the Swan bands beyond tlie observed highest upper 
vibrational level v'^5, shows two intensity maxima at the level v'=6 in 
the bands (6,5) and (6,8). These are in conformity with the observa- 
tions made by Herzberg (loc. cit.) that the intensity maxima exist at 
v"= 5 and 8. 

Franck-Condon principle normally excludes the possibility of two 
intensity maxima in a v" progression arising at v'=0. Hence the high 
pressure bands would not fit in with this theoretical requirement 
on the hypothesis of Johnson and Asundi* and of Singh® that they arise 
at v'=0 level in a separate system. But their possible assignment to 
v'=6 progression in the Swan system would not be contrary to the 
theoretical expectations and would be in agreement with Herzberg’s 
considerations. Thus, from the standpoint of intensities observed in the 
systems and the influence which pressure causes on them, it seems 
tempting to assume after Herzberg, the high pressure bands as a v'=-6 
progression of the Swan bands. 
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There is also another side from which the problem can be discussed, 
and this is on considerations of the dissociation energy D(C.>). On the 
hypothesis of an inverse induced predissociation as the mechanism of the 
production of the high pressure bands, and the consequent high popula- 
tions of molecules in the v'=.6 levels of the Swan system, Herzberg 
arrives at a value of 3 *6 volts for the dissociation energy of the mole- 
cule. This however, seems to be at considerable variance with the value 
D(C2)r^5 c.v. favoured by Gaydon’’ as the more probable, from methods 
of graphical extrapolation. According to Gaydon, (loc. cit.) Herzberg’s 
value may be reconciled with the above estimate of 5 e.v., if assumption 
is made that a part of the energy of recombination may be carried away 
by the third body in a three body collision which leads to the formation of 
the Cj molecule in the upper state of the high pressure bands. Thus, as 
visualized by Gaydon, the formation of Gg by three body collision will be 
the more probable one on the view of the estimate of 5 e. v. for the 
dissociation energy D(Cj|). In a recent paper, Herzberg* maintains 
however, two body collision leading to recombination of carbon atoms. 

Recently, from altogether different results obtained from vibrational 
intensity distribution in Swan bands, Tawde® worked out the value of 
dissociation energy D(C]l 2 ) by a graphical extrapolation method in- 
volving the observed statistical weights. His result for the dissociation 
energy of Cj comes to be not less than 4 '0 e.v., and is shown to be ac- 
tually of the order 4 -2 ± 0 T e. v. from several independent observations. 

The results of Gaydon and of Tawde mean that Herzberg’s value of 
dissociation energy of is in error or if genuine, is to h:' exp’.'tinec! on the 
basis of three body collisions, postulated for the formation of G 2 molecule. 
Taken along with quantitative evidence of intensity parallelism between 
the high pressure, and Swan bands of G 2 , obtained and illustrated above 
in this paper, (an equally weighty argument in Herzberg’s favour), 
we are left with an open choice between the two hypotheses in 
connection with the high pressure bands, viz. that (1) they form an 
independent system of C.. or (2) a part of C.; (Swan) arising at v'=6. 
A careful, complete rotational analysis of the system will most probably 
settle this very vexed question. Some work done in this field so far by 
Johnson and Asundi* and by Ciccone” is only of a partial nature and needs 
to be followed up to a complete rotational structure analysis to cover all 
the bands in this system. 
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ATOMIC FUNCTION OF SOME GASES IN 
THE LIGHT OF REVISED VISCOSITY 
DETERMINATIONS 


By V. D. Majmudar and V. S. Oka 


T he kinetic theory of gases predicts the existence of a simple 
relation between the viscosity coefficient Y), the thermal conductivity 
k and the specific heat C at constant volume. The relation, k—T)Cv 
was first obtained by taking account of the laws of distribution of veloci- 
ties and of mean free paths of gas molecules. A more complete argument 
leads to the improved relation, k = ^ TjCv , where ^ is an involved nume- 
rical constant, often referred to as atomic function. 


Attempts are on record to explain theoretically the nature of the 
constant ^ , the atomic function, but the explanations cannot be said to 
be very satisfactory. The lines on which they run are as follows : 

(i) Maxwell, on the assumption that the force between molecules 
varies as the fifth power of the distance between the centres, works out 
the value of atomic function as 2 *5. 


(ii) Chapman* and Enskog* assume the law of force to be of the 
form F where ^ and S are constants. The relation obtained by 
Enskog is 


1 4 - 

€ = t 


(S-5)« 


4(S-1) (11 S-13) 


+ 


1 + 


(S-5)« 


2(S-1) (101 S-113) 


+ 


With this, the numerical value computed by Chapman and Enskog for 
the constant ^ is approximately 2 -5 for mon-atomic gases and less for 
polyatomic gases. 

6 
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Eucken* arrived at the same relation experimentally. Assuming 
that in the case of polyatomic gases, the transfer of translational energy 
is as suggested by Chapman and of the other forms of energy as governed 
by the relation, k=s2*5TjCv, Eucken obtained the constant of atomic 
function in the form — 

^==(9y-6)/4 
where y is the ratio of the two specific heats. 

Hercus and Laby* have also arrived from their experiments at a 
similar form of the expression for ^ but with different numerical cons- 
tants. Their expression is — 

^ = 2*816 y - 2*2 

Pollock® suggested an empirical formula giving 

It can be gathered from the experimental results that the value 
of ^ decreases with the number of atoms in the molecule. This fact 
suggests that it is not a constant as predicted by theory, but is in some 
way connected with the structure of the molecule. There is the fact 
that the experimental attempts to arrive at its value give diverse results. 
In view of the uncertainties both from the theoretical and experimental 
side, it was thought desirable to undertake investigations to revise ex- 
perimentally some data on physical quantities that enable the derivation 
of the constant ^ . Since 1913, very little work has been done in this 
direction. Only in a few cases measurement of viscosities or thermal 
conductivities of gases have been subjected to modern improved tech- 
niques. In an attempt to revise the value of electronic constant, e, 
Majmudar and Vajifdar* measured the viscosity of air by sensitive optical 
manometer capable of giving accurate results. The improved value of 
viscosity of air and the electronic charge e computed from it, have since 
been incorporated in modern books of constants and standard literature.’ 
The method used has got its importance in other gases whose viscosities, 
if revised, would throw further light on the atomic function ^ intro- 
duced above. 

Experimental 

It is therefore proposed in this investigation to extend the method 
to some other gases for obtaining values of the coefficient of viscosities 
under improved experimental technique, especially with a view to ex- 
amine the function ^ . The gases chosen were air, oxygen, nitrogen, 
carbon monoxide, methane and ethane. The last three were parti- 
cularly chosen with a view to obtain more information about viscosity 
in relation to structure or complexity. The details of the method of 
viscosity have been fully explained in the paper of Majmudar and Vajif- 
dar*. The factors responsible for giving the accurate measure of 
viscosity coefficient are the use of extremely sensitive optical manometer 
which reads pressure changes during interval of the flow of gas through 
capillary tube accurately and the employment of the automatjic tiine 
recorder which reduces errors due to personal factor to a minimum. 
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All the possible care was taken to obtain the gases in a pure state 
and free from water vapour as far as possible. The organic gases in 
particular gave much trouble in this direction. Want of space, how- 
ever, does not permit full description of the processes employed. 

Results 

The viscosity coefficients were measured at room temperature and 
converted to standard temperature of 0°G. The values are entered 
in the columns of the following table. 

Table I 



Gas ^ 

i 

KXIO* 

TlxlO* 

i 

c. 

i 

1 

1 

! 

k/TlCv 

1, 

1 

I 

Ethane 

436 

877 

! 0-3451 

1*202 

1-44 

2. 

1 

Carbon Dioxide . . 

343 1 

1 

1371 

I 0*1543 

1*295 

1-621 

3. 

1 

Methane . . 

1 

721 I 

9743 

0-412 

1*31 

1 

1-796 

! 

4. 

Nitrogen . . 

666 , 

1662 1 

0-1770 

i 

1*4 1 

h 

i 1-924 

6. 

Air . . . . ' 

678 ! 

i 

1721 1 

0-1708 

1*4 

1-966 

6. 

Oxygen , . 

i 

683 

1911 

0-1663 

1*402 

1-963 

7. 

i 

Hydrogen.. 

4130 

835 

» 

2-42 (J)* 

1-42 (J)* 

2-044 

8. 

Neon 

1092 ' 

! 

2976 i 

0-144 

1*666 

2-649 


*(J) Represents value from Jean’s book.*® 


The Other constants that lead to the function ^ are the conducti- 
vity k and the specific heat Gv at constant volume. To obtain these 
experimentally would have considerably increased the scope of this 
investigation. Hence the constants have been adopted from stan- 
dard references® and entered in columns 2 and 4 respectively of the 
table. By employing these known results, and the measured value of 

in the value of ^ = —^^for each of the chosen gases, was computed. 

The values of the constant y are also entered in the table I in the column 
6 in order to see the exact connection of it with ^ . The relation of y 
with ^ • is graphically represented in the following figure, the plot 
bein'T shown bv points marked and thick continuous line. 
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Discussion 


If the relation between ^ and y is assumed to be linear, we can 
write it in the form ^ = a + b y 

where the values of a and b can be determined by the method of least 
squares so as to fit up ^ and y closely in a straight line graph. The 
computed values of a and b by this method come to be a = — 1 • 483, 
b =2 • 418, so that the relation ultimately reduces to 

^ = 2-418 y - 1-488 

^ 9-672 y - 5-932 

or ^ 

resembling the usual forms of Eucken and of Hercus and Laby. We have 
to note here that hydrogen values have not been made use of in this fit*up 
of the graph, because of the contentious nature of constants. This point 
will be critically examined in the latter part of the discussion. 


In order to see the closeness, if any, of this relation with the existing 



and Hercus and Laby ^ *= 2-816 y — 2-2 is given on the same 
graph as that of the expression derived above. Examination of these 
graphs shows that most of the observed points lie closer to the present form 
than to those of Eucken and of Hercus and Laby. In the region of the 
gases investigated, the relation of Hercus and Laby gives a wide departure 
from the experimental results, while it predicts a closer approach at much 
higher value of y and ^ (where we have not obtained any revised visco- 
sity data). The converse happens in the case of Eucken’s expression 
which agrees better for lower values of these quantities. This represents 
the relative position of the three expressions which we shall now further 
discuss with reference to hydrogen. 


If primary gases can be considered to be any guide in testing the 
correctness or the approximations of the emperical relation then we might 
use the results on hydrogen, the elemental gas, to see the relative merit of 
the three relations under discussion. With value of y=l-42 and Gy = 
2-45, the point for hydrogen H.^ (J) on the graph falls closer to the line 
represented by relation derived in this paper, than to either of the two 
relations of Eucken and Hercus and Laby. On the other hand if we 
adopt the value (L. & B.’s constants)* of y=l-23 and Cv «*2-76 for 
hydrogen, the graphical point H-^ (L) locates ridiculously away from 
either of three graphical lines. In the light of these findings, more 
reliance has to be placed on the values used byJeans than Landolt’s const- 
ants. If this is not so and equal weight is to be given to both sets of 
values, ^en hydrogen offers a case for further investigations involving 
redetermination of the two specific heats under improved experimental 
concUtions and similarly of the thermal constants also. Though on 
relative considerations, the suggested expression appears to be better 
than the other two, it is difficult to assess its absolute merit unless we 
possess revised data on thermal conductivities of about the same precision 
as claimed for viscosities. 
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Thus subject to redetermination of the thermal constants of the gases 
included under this investigation, as pointed out above, the atomic Unc- 
tion ^ ^ the nearest approach to the available 

experimental results. 


In the preparation of this paper we have received considerable guid- 
ance of Dr. N. R. Tawde and help from Mr. K. S. Korgaonkar, our col- 
leagues to whom we offer grateful thanks. 


Abstract 

Accurate experimental determination of the viscosities of air, hydro- 
gen, oxygen, nitrogen, neon, carbon dioxide, ethane and methane have 
been made by a method involving sensitive optical and mechanical devi- 
ces. The values so determined have been utilized for deriving the atomic 
function ^ in relation to y . This relation works out as — 

^ _ 9*672 y-5-932 

t — -- 4 

The relative merit of this with respect to the expressions of Eucken 
and of Hercus and Laby has been discussed ^ 

The place of hydrogen in the above relation has been examined in 
view of the differing values of its constants. It appears that redetermina- 
tion of the two specific heats of hydrogen is necessary. 
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CHARACTERISTICS OF THE FIRST 
POSITIVE NITROGEN BANDS IN 
A HIGH TEMPERATURE SOURCE 


By N. R. Tawde and V. D. Desai 


I N a note* published some time ago, the authors made a brief reference 
to the peculiar development of the first positive bands in a point-o>lite 
lamp. This lamp is usually employed as a point source for continuous 
radiation especially in absorption work. It is an arc source in the at* 
mosphere of nitrogen and develops a very high temperature of the order 
of 2700°K**. It was thought worthwhile to examine if nitrogen gas 
within this high temperature arc space, gives any of its characteristic 
spectra, either molecular or atomic. Preliminar)* examination showed 
that it gave bands of ionised nitrogen molecule N 2 very brilliantly. 
Further careful examination indicated, in a diffuse background, the 
presence of the first positive bands of normal nitrogen. Childs* has al- 
ready investigated the N j bands in a point-o-lite for their rotational 
structure. But the first positive bands in this source do not seem to have 
received attention. Further it is a common observation while examining 
the spectra of nitrogen that generally the two band systems of Nj viz., the 
first positive and second positive occur simultaneously. But it was curious 
to note that in this case it was not so. Hence the study of the point-o-lite 
source appeared interesting as a high temperature source for the nitrogen 
first positive bands and on account of the above peculiar behaviour. 


The first positive bands are moreover known to be associated with 
aurora, night sky and afterglow and form a subject of investigation by 
a number of workers such as Raleigh®, Strutt and Fowler*, Jevons®, 
Kaplan®, Carlo and Kaplan’, Okubo & Hamada®, and others. The selec- 
tive effect shown by these bands under certain conditions, especially in 
active nitrogen makes them a fascinating field of study. Active nitrogen 
has been a subject of absorbing interest by Raleigh, Willey®, Kaplan**, 
Sponer and lately by Mitra**, on the theoretical side. In spite of the 
various mechanisms proposed for it, it is still a mystcrio^ phenomenon. 
Any study of the spectral characteristics of the first positive bands would 
add to the elucidation of this very complex topic of active nitrogen. In 
this connection, the quantitative study of the relative intensities of these 
bands appeared to be of great consequence. Broad conclusions of sudi a 
study have been presented in an advance note* of the authors. In 
this pqper it is proposed to give details of the investigation with a lull 
critical discussion of the several points arising out of the results. 
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Experimental 

The point-o-lite was 230 volt — 100 Watt glass bulb (Ediswan). The 
lamp was excited by the special gear and switch unit supplied with it. 
The spectrograph used was a Hilger C. D. instrument adjusted to record 
on the plate the first positive system so as to include as much as possible 
of its red end side. The arc space of the point-o-lite was of very small 
dimensions and on this account when it was focussed on the slit the resul- 
ting spectrum was masked by intense continuous radiation of the nearer 
bright tungsten bead. A very much enlarged image of the portion bet- 
ween the bead and the filament was therefore thrown on the slit. This 
avoided to a certain extent, the continuous radiation of the neighbouring 
incandescent parts, but did not entirely produce on the picture, clear band 
heads suitable for measurement. Apertures of various sizes were there- 
fore tried in front of the lamp and this device produced to a great extent 
the contrast needed to show clearly the bands without much disturbing 
background effect of diffuse light. 

In order to examine the high temperature effect, it was necessary to 
obtain some source under lower temperature conditions. This was chosen 
to be the positive column of a discharge in pure nitrogen excited in a tube 
of 1 mm. capillary bore, under constant conditions of pressure voltage 
and current. The temperature developed in such a tube is not expected 
to be more than about 200°C. 


The spectra from both the point-o-lite and the discharge column 
viewed end-on, were recorded on Ilford Rapid Process Panchromatic 
(backed) plates. Intensity marks were caused to be laid on the plate, 
side by side with each of the spectrum strips by exposure to a calibrated 
standard lamp of known energy distribution through a step slit. Inde- 
pendent sets of plates were obtained for each kind of spectrum source 
and they were microphotometered on a self-recording instrument for 
the computation of peak intensity values at each of the band heads. Full 
technique of the method is available from the work of Tawde & PateP*. 
Owing to development of rotational structure of high quanta and some 
degree of diffuseness of the picture given by point-o-lite source, some 
difficulty was experienced in identifying the band heads and in eliminating 
the disturbing background intensities. In order to help the correct 
identification, a picture of the discharge tube spectrum giving clear un- 
mixed first positive bands was impressed side by side with that of the 
point-o-lite. 


The Results 

The results of the final corrected intensity values have been expressed 
on the relative scale of 1000 for the (6,3) band of the system which happen- 
ed to be the strongest in the discharge. They are recorded in Table (I) 
for both the excitation sources. The column 1 in it gives the band with 
its quantum numbers, the columns, 2 & 3 the intensities Ip and la of the 
bands in the point-o-lite arc and discharge tube respectively, the columns 
4 and 6, the I/v* values and column 5, the ratio of the intensity^in point- 
o-lite to that in discharge. 
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Table I 


I & I/)>4 values 


Band 





Ratio of 

Intensities 

I 

I/)4 

values 

Intensities 

Point-o-lite/ 

Discharge 


Point-o-lile ; 
Arc Ip i 

Disciian^c 
Tube la 

i\rc Ip/ri 

Di'^charge 
'rube Ia/j4 

Ip/ Id 

5,1 

223-3 

106-9 

31-5 

15-1 

2-08 

5,2 

1258 

003-8 

254-2 

200-7 

1-26 

6,1 

118-4 


11-6 



6,2 

220-5 

078-6 

20-6 

132-8 

6-22 

6.3 

1000 1 

1000 

102-4 

102-4 

1-00 

7,2 

117-8 


11-2 



7,3 

203- 1 

820-6 

26-6 

107 -3 

6-24 

7,4 

745-9 

837-0 

13fi0 

1 53 • 6 

0-89 

8.3 

98-5 

40-6 

9-1 

1-6 

0-20 

8,4 

189-4 

774-5 

23-9 

97-7 

0*24 

8,5 1 

606-8 

7H0-3 

106-3 

J3(!-7 

0*78 

!),4 i 

95-9 

70-2 

.s-c ! 

7-1 

1-21 

<>,5 

186-9 

772- 7 

22-7 1 

04-0 

0-24 

9.6 

505-8 

779-1 

84-6 1 

130-2 

0-65 

10.5 

95-2 

105-9 

8-4 

9-3 

0^90 

10,6 

182-8 j 

770-3 

21-5 

00-5 

0-24 

10.7 

230-1 

777-3 

36-8 

j 

124-3 

0-29 

11.6 

94-9 ' 

117-1 

s-i i 

10-0 

0-81 

11,7 

172-0 ; 

7G1-4 

10-5 

86*4 

0-22 

11,8 

94-5 

769-1 : 

14-4 

117*6 

0-12 

12,7 

87-4 1 

102-0 

7-3 

8-5 

0-86 

12,8 

171-4 

757-7 1 

]8.8 ! 

83-1 

0-22 

12,9 

77-7 

88-6 i 

j 

il-4 

13-0 

0-86 

^ m’- K rgr 


From the above values, the excitation functions ^I/v^ for the 
different v' levels have been calculated anJ tlicy arc recorded in table 
II below for both the point-o-lite and the (lischaOiC tube. 


Table II 


Excitation functions yi/v4 

v' 


Initial level v' 

Point-o-lite lamp 

I 

1 Discharge tube 

5 

285-7 

1 21.5-8 

6 

233-9 

i 325-2 

7 

174-7 

260-9 

8 

139-3 1 

239-0 

9 

115-9 1 

231-3 

10 

66-7 1 

224-1 

11 

42-0 ! 

214-0 

• 12 

37-5 j 

104-8 


6 
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The results of the two intensity distribution have been illustrated for 
comparative study in Fig. 1 , where the lengths of the vertical lines repre- 
sent the relative intensities for different bands on a proportionate scale. 




FIG. 1 


Discussion 


The special point to note in connection with the distribution is the 
marked selection of the bands in 3 well-defined groups of intensities in the 
case of discharge tube spectrum. This is an accepted feature of such 
an excitation. Out of these three groups, the groups belonging to 

sequences A« = + 3 and ^ 

intensity level separated by very feeble intensities of (12, J) ana (5, 1) 
bands (see Fig. 1). 'Fhc tliird group lielonging to + » is about 

1/lOth of the intensity of each of the two other groups. 1 his is separated 
from the sequence = + i by two bands 6, 1) and (7, 2) which are 
too feeble to appear in the discharge. Looking into the point-o-hte 
spectrum intensities, we find that the above feature is entirely absent and 
there is no selection of any particular group or sequence of bands. An- 
other distinguishing characteristic of the two distributions is the behaviour 
of the individual bands in the above groups or sequences. While m the 
case of discharge, the individual bands of sequences maintain practically 
the same intensity level, those in the jioint-o-lite give varying intemity 
slopes. Begining with very steep intensity slope in sequence A» f X 
the slope value diminishes with increase in /\ v until at /\v — 5, it is 
almost flattened. This is illustrated in Fig. 2 below. 
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The relative efficiency of the poiut-o-lite arc to excite the first positive 
nitrogen bands is found to he nearly 00% of the hw temperature dis- 
charge column. This can be easily duduced from the excitation functions 
of Table II. In view of tin; fact that the processes of excitation are not 
very similar in the two cases, it is difficult to say whether the low efficiency 
of the lamp is only a temjicrature effect. 


The lamp is essentially an arc source in which the arc is struck by 
initial ionisation by the electrons from the heated filament acting as a 
cathode. The lamp comes filled with nitrogen at a sufficiently high 
pressure and on striking the arc, the first green-violet flash resembles the 
negative glow in an ordinary discharge. Bands due to ionised molecule 
N.^ have their origin in this glow. With the increase in temperature 
of the lamp on stabilization, these radiations of negative nitrogen persist 
in the arc length, which is of the order of a mm. or so. 

The pressure of nagative nitrogen bands shows that the exciting 
electrons generated by the hot filament are accelerated in its close neigh- 
bourhood to the extent of 19 ‘6 e.v. or more which is the excitation 
potential of the ionised molecule. The first and the second positive bands 
have excitation potentials of the orders of 9 T and 13 *0 e.v. respectively, 
hence we should also expect excitation of these bands, as low energy 
electron (9 to 13 e.v.) will also be present. It was however noted that in 
addition to N j (B »-X *51) bands, only the bands belonging to 
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(1st positive) system were present as a somewhat weaker and diffuse 
spectrum in the background. This is, as it should be, except for the 
complete absence of the second positive system. Similar observations 
have been made by Childs^ who, while investigating the nagative 
nitrogen bands in a p(jint-o-lite did not notice the spectrum of second 
positive s)stern. 'J’hc point-o-lite being a glass bulb no access could be 
had to U. V. to indentify nitrogen systems in that region. We shall see 
how these observatif)ns can be accounted for. 

I'hree ele( tronic states arc involved in the emission of the first 
positive and the second posili\'e systems viz., C •'’tt, B ‘tt and A 
the ft)rrner two giving the second positive and the latter two, the 
first positive, d'he negative nitrogen bands of involve the transi- 
tion between the states B ’'V and X '•‘Y, the dissociation energies of 
which according to ^^fulliken’s data arc respectively 3 •? and 6 ‘8 volts. 
'I’he dissociation etuagies of the three states of normal molecule are not 
known with ceitainty. But from the Birge-Sponer curves given by 
Jevons’*, the dissociation ejiergies of B and A states should be 
not less than :iboiit 6 volts. I he Birge-Sponer curve available for the 
C **7C state, the upper level of the se<'ond positive system compares with 
that of B*^ of N.t and it is most likely that its dissociation energy is a 
little less than that of B i.e. 3 *7 v'olts. If so, it is quite probable that the 
absence of the .second positive system is due to the dissociation of the nor- 
mal molccuh' in its upper (I "7C stale. As the lamp has a very high 
temperature of the orcler of 27(H)°K, it is not unlikely that it supplies the 
thermal energy of the order of about SO to 85 Kilo-calories to the gaseous 
coltjmu for dissexiation in tliis suite. Another contributory cause may 
be the high sensitivity of the C -"tt and B "k states to predissociation 
discussed at length by (hiydun-’ ’ in his recent publication. Beyond dis- 
appearance of second positix'c system on this account and on the view of 
dissociation energy discussed above, further conseciuence of predissocia- 
tion is the dilTuseness of the first positive band structure for which there 
is some evidence from our results. 


Ac live Mtrogen 

Duffendack’*’ has noted in one of his papers that tungsten at high 
temperature reacts wirh active nitrogen and forms a brownish deposit. 
This fact coupled with the failure ol' our lamp to give the same original 
efficiency after some use led us to look into it in terms of Duffendack’s 
findings particularly on account of tungsten filament of the lamp at the 
high temperature attained by it. As the lamp became unserviceable 
owing probably to the above cause we discarded it and tried to investigate 
the radiations in the light of active nitrogen. Okubo and Hamada^’', 
have shown that the lower the temperature of the emitting gas, the better 
the definition of the spectrum and sharper the selective enhancement in 
the first positive bands at about v' -- 6 and v' — ll. Here we may consider 
the gas in the point-o-litc at a high temperature and the gas in the dis- 
charge in tube at low temperature and then see by taking the ratio of the 
intensities at difierent v’ levels in discharge column and the point-o-lite 
whether the findings of Okubo & Hamada could be verified in a general 

way. The following table III gives the ratio of the intensities 
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for levels o' of the system, where Sid = sihh of intensities of bands in dis- 
charge column and JIp = the sum of intensities in point-o-lite. It may 
be seen from the results that there is distinct rise in the value of the ratio 
at o' — 1 1 which is very significant. 

Table III 

First Positive System 


progression withV'-- 

1 

1 

6 i 

: i 

1 

7 ! 

1 

1 

8 9 10 

1 

1 : 

11 

12 

Value of SId/SIp 

1 

.. 0-74 

1 

1-48 

1*65 

1-79 9-07 ! 3-26 

1 ■ 

4-50 

2*82 


The enhancement in the low temperature condition (i.e. discharge) 
at o' c= 11 as seen by the figures of the ratios in the above table is quite 
conspicuous and cannot be missed. This coincides with the distribution 
in the OC -bands of active nitrogen and shows that at higher temperature 
of the gas, the selective effect disappears and the intensity distribution 
becomes more flat. The coincidence with active nitrogen needs some . 
examination. It is quite likely that when the first arc-glow, after 
switch-on of point-o-lite appears, the gas in the arc space is relatively at 
lower temperature and may be productive of active nitrogen spectrum. 
The initial luminosity of the glow disappears with the subsequent rise in 
temperature and this is, as one should expect on the basis of the observa- 
tions of Gario & Kaplan’ on the afterglow of active nitrogen. If the 
spectral distribution in the initial glow is found to correspond to that in 
the afterglow spectrum of active nitrogen, we should have a very signi- 
ficant data in our possession to test the correctness of the above views. 
As to whether active nitrogen can at all be traced to point-o-lite arc excita- 
tion, we have the observatioas of Duffendack'® as to its occurrence in 
low voltage arc. The action of such an arc on the nitrogen has been shown 
by him to be similar to that of condensed discharge. Recently Mitra’* has 
given a theory of active nitrogen. According to him active nitrogen is 
positive ions of nitogen molecule in the N 2 * (X •X) state. In the present 
case, i.e. in the point-o-lite arc the spectrum being rich in bands of first 
negative system, we may assume that there is sufficient number of positive 
nitrogen ions in the above ground state which bring about an active 
nitrogen condition which, though feeble under the high temperature 
condition, is nevertheless identifying in the first positive spectrum. 

Considering the effect of voltage on nitrogen systems, the bands 
should rapidly increase in intensity above ionising potential of nitrogen. 
According to Duffendack,*® the effect of increase in voltage on first 
positive should be slight, but second positive system should disappear, and 
this is as found in these experiments, the effect having been sufficiently 
discussed in a previous paragraph on different considerations. The 
fact comes out that even at such a high temperature of the point-o-lite, 
the nitrogen molecule is ionised without dissociation and this is shown by 
the non-appearance of atomic lines of nitrogen in our spectrum. Duffen- 
dack hardly found 3 or 4 atomic lines from nitrogen arc in a furnace at a 
temperature of 2500°G which proves very small degree of dissociation of 
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the molecule in agreement with the conclusions of Langmuir’*. Even 
if there is small dissociation, according to Merton and Pilley‘*, conditions 
for production of line spectra will not be favoured at pressures of the 
order available in point-o-lite and the molecular spectrum will predomi- 
nate. 
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SHRINKAGE OF COTTON YARN 


By M. G. Karnik and S. C, Devadatta 

T he shrinkage of cotton yarn caused by treatment with aqueous 
solutions of salts, acids and alkalies has received a wide technical 
application such as the production of (1) Special textile finishes ( 2 ) 
Vulcanised fibres ( 3 ) Increased affinity to colouring matters ( 4 ) Vegetable 
parchment, etc. The well known process of mercerisation owes its 
significance to the shrinkage and luster caused by the aqueous solutions 
of Sodium hydroxide. The reagents like zinc-chloride, calcium-thio- 
cyanate, sulphuric and phosphoric acids are also of considerable im- 
portance in the textile industry and have been known to act as effective 
swelling and dispersing agents. For the industrial application of these 
reagents it is desirable to get the maxium effect in the minimum of time. 

The study of shrinkage of yarn in these reagents has recently been 
made at 25 ®G by Dr. G. S. Kasbekar and S. M. Neale.* The present 
investigation was undertaken with a view to study the effect of higher 
temperatures on the shrinkage of yarn in the solutions of ZnCl^, Ca 
(GNS)2, H2SO4 and H3PO4. A wide range of concentrations of 
these reagents was used and the experiments were conducted at 40 °C, 
50 °C, 60 X, and 75 °C. 


EXPERIMENTAL 

The solutions of various concentrations of the swelling agents were 
prepared and their exact strengths were determined by methods des- 
cribed by G. S. Kasbekar and S. M. Neale.* 

A two fold yarn of 28 ’s count of Sakillaridis cotton, previously 
bleached was employed. The yarn, about 10 cm. in length was sus- 
pended in the shrinkage apparatus as shown in fig. 1. The apparatus 
was kept in a water thermostat at the temperature of the experiment 
± 0 *01 °C so that the level of water was well above the yam. The exact 
length of the yarn was measured by the use of Cathotometer, the scale 
of which was graduated to read 0 *002 cm. The shrinkage medium, 
preheated to the required temperature was then introduced into the 
apparatus and the length of the yarn was again measured at different 
intervals of time until either the yarn broke or showed no further marked 
shrinkage. 

RESULTS AND DISCUSSION 

The maximum percentage shrinkage and the time for maximum 
shrinkage of cotton yarn in the solutions of various concentrations of 
two salts viz. zinc-chloride and calcium thiocyanate and two mineral 
acids vi^. sulphuric and phosphoric have"’been determined. The results 
obtained are recorded in tables I to IV and shown graphically by curves 
A 1 to A8. 
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TABLE I 


Shrinkage of yarn in solutions of ^inc-Chloride 



at 40'’C i 

at 50“C 

at 60'C 

at 75X 

CSoncen- 
tration of 
solution 
percent- 
age by 
weight 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
m xi- i 
mum 
shrink- 
age in 
hours 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 1 
hours 

Maxi- 
1 mum 1 
percent- 
I age : 
shrink- , 
age 

Time for 
maxi- 
mum 
shrink- 
age in 
hours 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
hours 

21-00 

i 1-71 

0-26 ' 

, 2-28 

0-20 

3-04 i 

0-18 

3-60 i 

0-15 

30-80 

2-44 1 

0-32 

3-48 

0-20 i 

4-46 

0-20 

5-00 

0-18 

40*38 

3-30 

1 0-50 

4-10 

0-45 

4-81 1 

0-38 

5*80 

0-40 

60-10 

3-58 

j 0-92 

4-76 

0-75 

6-75 j 

0-50 

7-00 1 

0-40 

57-00 

5-30 

0-75 

1 6-85 

0-75 

8-40 

0-45 

1 

9-60 

0-38 

62-00 

10-10 

1 8-00 

13*55 

5-50 

1 15-60 

5*00 

18*07 

4-25 

66-00 

20-32 

: 12-50 

22*75 

10-00 

! 25-33 

7*75 

29-46 

i 6-00 

71-10 

36-00 

16-00 

39-50 i 

12-50 

j 42-00 

10-00 

44-50 

7-25 

73-00 

67-06 

17-26 

69-26 

15-00 

1 63-10 

1200 

64*02 

1 10-00 

76-01 

j 55-00 

25-00 

56-50 

20-00 

! 58-00 

16-25 

58-87 

, 10-00 


TABLE II 

Shrinkage of yarn in solutions of calcium thiorynale 



at 40°C 

at 60°C 

at 60°C 

at 76'’C 

Concen- 
tration of 
solution 
percent- 
age by 
weighit 

Maxi- 

mum 

percent- 

age 

shrink- 

age 


Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
hours 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
hours 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
i age in 
hours 

19-08 

0-70 

6-00 

0-76 

6-00 

1-00 

2-50 

1 1-30 

2-00 

32-46 

1-20 

10-00 

1-40 

7-60 

1-70 

4*00 

2*10 

3-5 

81-00 

7-00 

20-0 

7-51 

16-0 

8-10 

10*0 

1 8-70 

6-0 

66<60 

9-10 

40-6 

9-66 ! 

1 

30-0 

10*00 

22-0 

1 10-46 

18*0 

67-87 

9-80 

45-0 

10-00 

30-0 

10-61 

20-0 

i 11-00 

16-76 

68-12 

10-20 

48-0 

10-40 

38-0 

11-00 

|||R|n|| 

m 

►26-0 
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TABLE III 

Shrinkagt of yarn in solutions of sulphuric add 



at 40®C 

at 50^’G 

at 60‘’C 

at 76°C 

Concen- 
tration of 
solution 
'percent- 
age by 
weight 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

21-02 

0-804 

10-00 

1-09 

5-00 

1-25 

4-76 

1-50 

3-88 

39-72 

1-50 

7-00 

1-74 

3-88 

1-85 


o 

o 

2-88 

60-60 

2-10 

5-00 

2-69 

3-25 

2-91 

2-50 

2-72 

1-75 

59-10 

5-45 

4-00 

3-40 

3-50 

2-05 


1-10 

1-50 

60-98 

10-00 1 

3-75 

4-50 

3-12 

2-00 1 

1-63 

breaks 


61-50 

22-00 1 

2-50 

10-00 

1-88 

breaks [ 



• • 

63-86 

57-18 

0-75 

5-12 

I-I2 




66-60 

25-00 

0-25 

breaks 


.. i .. 1 .. 

• • 

69-80 

breaks 



; ! 


•• 


TABLE IV 

Shrinkage of yarn in solutions of phosphoric add 



at 40^G 

at 50''G 

1 

at 60°G 

at 76°G 

Concen- 
tration of 
solution 
percent- 
• age by 
weight 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
mum 
shrink- 
age in 
minutes 

Maxi- 

mum 

percent- 

age 

shrink- 

age 

Time for 
maxi- 
1 mum 
shrink- 
age in 
minutes 

52-00 

1-02 

30-00 

2-60 

22-60 

1-50 

15-00 

1-01 

6-00 

57-00 

2-00 

25-00 

3-lG 

18-50 


11-00 

1-40 

4-75 

70-80 i 

3-90 

20-00 

4-85 

18-50 

2-09 

8-60 

1-71 

4-00 

77-10 

8-00 

20-00 

10-74 


3-76 

t 

6-25 

2-00 

2-76 



20-00 

19-64 


11-23 

5-26 

6-50 

2-23 

82-80 

65-40 

10-00 

58-65 

4-88 

28-46 

4-00 

3-68 

2-00 

87-60 

26-20 

10-00 

1 29-06 

6-00 

18-50 

2-63 

2-88 

0-63 

89-80* 

21*16 

m 

■ 

2-81 

15-28 

0-722 

1 breaks 

1 
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It will be observed that the maximum percentage shrinkage and 
the time required to attain the maximum, in the solutions of zinc-chloride 
and calcium thiocyanate increase with the increase in concentration. 
The percentage shrinkage increases with the rise in temperature. In 
zinc-chloride solutions the percentage shrinkage of yarn is considerably 
more at 40°C than at 25°*C for all concentrations. The further in- 
crease in shrinkage with temperature, however, is not very appreciable. 
But the time required to attain the maximum shrinkage is considerably 
reduced as the temperature is increased indicating thereby the increase 
in the rate of shrinkage at higher temperatures. 

It is found that there is no appreciable shrinkage of yarn in solutions 
of calcium- thiocyanate at any of the temperatures tried in this investi- 
gation. The increase in percentage shrinkage with the temperature 
is also not quite appreciable. The highest shrinkage of 11 -30 per- 
cent is attained in the concentration of 58 ‘12 per cent at 75®C. 

It will be seen from the results in table III that the shrinkage of 
yarn in solutions of sulphuric acid increases with the concentration, 
reaches a maximum and tlien decreases. At 40°G the yarn shows 
the maximum shrinkage of 57-18 percent in the concentration of 63 -86 
percent, while in the solution of 69 -80 percent strength and beyond the 
yam breaks immediately. In dilute solutions the percentage shrinkage 
increases with the temperature upto 50% concentration. In the concen- 
tration of 59*10% and beyond the yarn shrinks to a considerably less 
extent at the temperatures higher than 40°C. It is quite likely that 
the chemical attack of these concentrated solutions is much stronger 
at the higher temperatures which impedes the shrinkage and weakens 
the structural forces vdiich hold the fibres in tact ultimately dissolving 
the yarn. 

In solutions of phosphoric acid as well the percentage shrinkage 
of yarn increases with the concentration, reaches the maximum and 
then decreases at all the temperatures. It has been found that the yarn 
shrinks more at 40°C and 50''G than at 25°G in all the concentrations 
but at temperatures higher than 50°G the yarn shows less shrinkage with 
the rise in temperature ('vide table IV). Apparently the chemical attack 
at the temperatures higher than 50°G is stronger and lessens the shrinkage 
of yarn. The period to attain the maximum shrinkage however, gets 
shorter with the increase in temperature. 

It is interesting to note that the shrinkage of yarn increases with 
the rise in temperature in all the concentrations of the two salts viz. 
zinc chloride and calcium thiocyanate. It is well known that the changes 
in length of yarn as a consequence of mercerisation is the resultant of 
changes both in length and section of the cotton hairs and is compli- 
cated by the slipping, rearrangement and accommodation of the hairs 
in the yarn. Thus the change in the original structure of the yarn as 
a result of the attack of the swelling agents constitutes one of the major 
factors causing difference in shrinkage. It is quite likely that this 
attack on the structural forces which hold the yarn together should 
increase in severity with the rise in temperature in the caso acid 
solutions where as in the case of salt solutions this attack is not so severe 
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SO as to retard the swelling of cellulose. These observations are sub* 
stantiated by the facts that in the case of salt solutions the best mer- 
cerising effects are obtained at higher temperatures unlike the solutions 
of caustic soda where lower temperatures give better results. It 
has been found by Mercer and others that the solutions of salts like 
zinc-chloride, calcium thiocyanate, etc. become more effective in con- 
centrated solutions and, unlike the cases of caxistic soda and sulphuric 
acid, at higher temperature. 

The action of the swelling agents varies considerably with the 
strength, temperature and time of reaction. For example, the effect 
produced by sulphuric acid on the yarn or cloth differs remarkably 
with difference in temperature and hence it has got to be used very 
carefully in the proper coi\ccntr;iLion at the proper temperature according 
to the effect desired such as parchmentisation of cloth and paper, mer- 
cerisation, increase in the affinity for dye stuffs, etc. 

It may thus be seen that the temperature has got a considerable 
effect on the process of shrinkage of yarn in the solutions of zinc-chloride, 
calcium thiocyanate, sulphuric acid and phosphoric acid. 'I’he re- 
sults contained in this paper, covering a wide range of concentration 
and temperature with regard to the swelling agents mentioned above, 
which are of importance to tlie textile industry, it is believed, will be of 
considerable value in the technical applications of these reagents- 
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CONDENSATION OF ACETONE-DI- 
CARBOXYLIC ACID WITH P-NAPHTHYL 
METHYL ETHER 


Isolation of ^-(-2 methoxy naphthyl-3-) -glutaconic acid 
in *Cis* and ^Tran* modifications 

By R. V. Biiagwat and V. M. Bhave 


A short abstract : — 

Contrary to the observation of a previous worker, ^-Naphthyl methyl ether 
has been found to condense directly with Acelone-di-carboxylic acid giving well 
defined 'Cis' and 'Trans' modifications of methoxy naphthyl-j-)~glutaconic 

acid, which had so far to be prepared indirectly. 

T he alkyl substituted glutaconic acids have been found to exist in 
two well defined ‘Gis’ and ‘ Trans’ modifications by previous workers, 
especially by Thorpe and others (Perkin and Tattcrsall, J. C. S. T. 
1905, 87 361 ; Thorpe and Bland J. C. S. T. 1912, loi, 856 ; Thorpe 
and Wood J. G. S. T. 1913, /oj, 1509 etc.). Because of the difficulty 
of obtaining the ^-aryl substituted glutaconic acids, only one acid, 
namely the fj-phenyl glutaconic acid was studied by them extensively. 
It was found that this acid could be isolated in the ‘Gis’ modification 
only (Thorpe and Wood, loc. cit.). 

Since then, following the method of Limaye and Bhave (J. I. G. S. 
1931, 8, 137) a number of (J-aryl glutaconic acids have been prepared 
by the condensation of Acetone-di-carboxylic acid with Phenolic ethers 
(Limaye and Gogte J. Uni, Bom. 1931, III, 135; Gogte, Proc. Ind. 
Acad. Sc. 1934, I. 48-59 ; Bhave and Limaye, Rasayanam, 1939, III, 
6, 180 ; Bhave, Ph. D. Thesis, Uni. Bom. 1942). But in every case the 
acids have been reported only in the ‘Gis’ form. Gogte (Proc. Ind. Acad. 
Sc. 1934, I A, 53) tried to condense the ^-Naphthyl methyl ether with 
Acetone-di-carboxylic acid, but was unable to obtain any product of 
condensation. By following a method of simultaneous hydrolysb and 
methylation of the coumarin ring (Gompare also Limaye, Proc. Ind. 
Sc. Gongress, 1932, Abst. No. 149, p. 226) of an acid which Dey refers 
to as “4;3 (^-naphtha pyrone-1 -acetic acid” (J. G. S. 1915, 107, 1627) 
and which Gogte considers to be ‘‘^-naphtha coumarin-4-acetic acid” ; 
Gogte (loc. cit.) was able to prepare ^-(2 methoxy naphthyl-3-) -gluta- 
conic acid and obtained it in ‘Gis’ and ‘Trans’ forms. 

The present authors, while attempting the condensation of p- 
naphthyl methyl ether with acetone-di-carboxylic acid, found that 
contrary to the observation of Gogte (loc. cit.), a direct condensation 
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between these substances could be brought about under controlled 
conditions of temperature. But in place of the expected ‘Gis’ form only 
, of a p-(-naphthyi substituted)- glutaconic acid, two isomeric acids were 
isolated. It was later on found that these two acids were identical with 
similar two isomeric acids prepared by Gogte by an indirect method 
(Gogtc, loc. cit.), from an acid, which he describes as “^-naphtha 
coumarin-4-acctic acid.*’ The identity of these two acids with those 
prepared by Gogtc was confirmed by taking their mixed melting points, 
'riicreforc, provisionally accepting the structures assigned to these acids 
by Gogte, the two acids may be described as ‘Cis’ and ‘Trans’ forms 
of ^-(2 methoxy-naphthyl-3)-glutaconic acid. The ‘Cis’ and ‘Trans’ 
forms of the acid were found to be accrimpanied by the ^-naphtha- 
coumarin-4-acetic acid, which appears to result from the condensation 
of (i-naphthyl methyl ether with Acetonc-di-carboxylic acid, followed 
by demethylation and loss of a molecule of water i. e. coumarin 
formation. 

The two acids obtained in the present case have been represented as 
follows ; — 



“^-(-2 methoxy naphthyl-3-) -glutaconic acid”. 


EXPERIMENTAL 

Condensation of Acetone-di-carboxylic acid ivith ^-naphthyl methyl ether : — • 

Acetone-di-carboxylic acid mixture was prepared from 25 gms of 
citric acid and 40 ccs of pure cone. Hj SO4 (Dey and Row, J. Ind. 
Chem. Soc. 1924, 1, 112) in a flask fitted with a mechanical stirrer. 
The powdered p-naphthyl methyl ether (5 gms) was slowly added in 
small portions at a time. The flask was kept in an ice bath at 0°C for 
6 hours and then left overnight at room temperature. After about 24 
hours, the reaction mixture was poured on crushed ice (200 gms) and 
filtered after one hour. The residue was washed with water and rubbed 
in a mortar with NaHCOs solution in which the unreacted ^-naphthyl 
methyl ether remained insoluble, while the other portion dissolved with 
effervescence of CO.^ . The alkaline filtrate w'as acidified with dilute 
HGl, the yellow mass obtained being washed with water and 'dried. 
(1 
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The ^-naphtha coumarin-4-acetic acid : — 

The yellow reaction product (5 gms) obtained as above was boiled 
with 250 CCS of 5% aqueous acetic acid solution and filtered hot. The 
'•esidue (A) obtained was purified and confirmed to be the ^-naphtha* 
:oumarin-4-acetic acid M. P. 200°, described by B. B. Dey (J. Chem. 
3oc. 1915, /07, 1615). The identity was confirmed by taking mixed 
melting point of this acid with that prepared by Dey’s method (ibid), 
which showed no depression. 

The product which was obtained on cooling the acetic acid filtrate, 
was also a mixture and by fractional crystallisation from 20% methyl 
alcohol solution, it could be separated into two acids ; (i) 'The acid (B) 
M. P. 162° and (ii) the acid (G) M. P. 185°. 

The ‘Cw’ form M. P. 162° {decomp.) of the methoxy-naphthyl-3’) 
glutaconic acid : — 

This was more soluble in 20% methyl alcohol solution and was 
crystallised from water. It was insoluble in benzene and did not give 
any colouration with FeCls solution. (Equivalent found 142 *4 ; 
dibasic ?icid G|6H|405 requires 143. Analysis : — Found C : 66 *97%, 
H : 4 -78% ; Ci.jHiiOg requires G : 67 -13%, H : 4 -89%). 

This acid M. P. 162° did not depress the melting point of the acid 
M. P. 162° prepared by Gogte’s method (Proc. Ind. Acad. Sc. 1934, 
lA, 48-59). 


The anhydride of ^-(-i' methoxy naphthy[-j-)-glutaconic acid : — 

When the acid (B) M. P. 162° was heated above its melting point 
or when it was heated with acetic anhydride (2 gms of the acid with 4 
CCS of acetic anhydride), the anhydride M. P. 134°, G|fiH]204 was 
obtained. It was soluble in benzene and gave a reddish colouration 
with FeGls solution. It could be titrated with decinormal alkalies 
(Equivalent found : 265*6 ; monobasic acid requires 268. 

Analysis ; Found G : 71 *44%, H : 4-45% ; Gj(;Hj.,04 requires G : 
71-64%, H: 4-47%). 

The ^Trans' form M. P. 185° of the ^-(2 methoxy naphthyl-^-) -glutaconic 
acid : — 


This acid (G) M. P. 185° was more insoluble in 20% methyl 
alcohol. It was insoluble in benzene and did not give any colouration 
with FeGla . It remained unaffected when heated with acetic anhydride. 
When heated above its melting point, it decomposed, and from the 
products of decompositon, the anhydride M. P. 134° identical with 
the anhydride mentioned above could be isolated. (Equivalent : — 
Found 142*4; dibasis acid GigHi^Oj requires 143: Analysis: 
Found .G: 66*91%, H: 4*96%, GioHj^Og requires G: 67*13%, 
ti : 4 *89%). 
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The ^-(-5 methoxy naphthyl- 2 -)-glutaconyl acetic acid M. P. ly^ : — 

This was prepared from the acid (B) M. P. 162° by the method of 
Bhave and Limaye (J. Uni. Bom. Sept. 1933, p. 82). The acid M. P. 
162° (6 gms) was powdered and well mixed with an equal quantity of 
fused sodium acetate in a mortar. Acetic anhydride (7 ‘5 ccs) was 
added and the flask heated in a boiling water bath for 8-9 minutes. 
The dark orange mixture was poured in about 100 ccs of water 
with good stirring. After 15 minutes, 7 -5 ccs of Cone. HCl were 
added and the pink mass obtained was washed with water and dried. 
It was soluble in benzene and ethyl alcohol and gave a deep violet 
colouration with FeChj. (Equivalent found 313*3; monobasic acid 
CiyHj 405 requires 310. Analysis: Found C: 69*97%, H: 4*40%; 
requires G : 69*68%, H : 4*51%. 

It may be mentioned here that when the acid (C) M. P. 185° was 
subjected to a similar action of fused sodium acetate and acetic anhydride, 
a high melting compound (M. P. 254-56°) was obtained, which could not 
be purified by crystallisation and was therefore kept aside for further 
investigation. 

The viethyl acid e^ter M.P. 126 ° of the ^-{2 methoxy-naphlyl-'f-glutaconic 
acid was prepared by heating under reflux for five hours 1 *0 gm of the 
anhydride M.P. 134° with 5 ccs of dry methyl alcohol. The excess of 
alcohol was removed by heating on water bath and the residue was 
dissolved in ether. The ethereal solution was treated with Na.COs 
solution. On acidiflying the alkaline extract with dilute HGl, a white 
product seperated which solidified on keeping overnight. It was cry- 
stallised from water in colourless crystals. M.P. 126°. (Equivalent : 
Found 300*7 ; monobasic acid Gj^Hj^jOs requires 300.) 

The ethyl acid ester M.P. 115° of p-(2-metho.xy naphthyl-3-)- 
glutaconic acid was prepared in a similar way to the above ester by 
using 1 gm of the anhydride hl.P. 134° and 5 ccs of absolute ethyl 
alcohol. It could by crystallised from water. (Equivalent : Found 
311*6; monobasic acid Gi,,Hi(,Or, requires 314). 

It may be mentioned here that ‘^-naphthyl ethyl ether’, also, has 
been found to condense with Acctone-di-carboxylic acid, a description 
of which is reserved for further communication. 

The authors take this opportunity to express their thanks to the 
authorities of Ramnarain Ruia Gollege, Bombay, for giving them facili- 
ties to carry out the above work. 


Department of Ghemistry, 
Ramnarain Ruia Gollege, Bombay. 
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A STUDY OF THE OIL FROM THE SEEDS OF 

Mesua Ferrsa (N. 0.: Guitiferse) 

By K. D. Phadnis, A. V. Rege, D. G. Pishavikar and S. V. Shah 

T he oil obtained from the seeds of ‘Mesua Ferrea’ has been worked 
out by various workers taking many samples from different parts 
of India, particularly from the Himalayan region (Hooper, Ann. 
Rep. Indian Museum, 1907-08, 13; Mukarjee, Proc. Inst. Ghem. India, 
Vol.V, Part II, 80). It is said that the irregular results obtained by 
various workers are, due to varying amount of resinous matter present 
in the oil. Dhinghra and Hilditch, (J. Soc. Chem. Ind., Vol. L, 9-T) 
examined the oil obtained from the seeds found round about Malabar 
and Assam. It is also very interesting to note that their values differ 
from those obtained by us. 

For the present investigation, we have selected the seeds of ‘Mesua 
Ferrea’ from Western Ghats. The trees are also found to grow round- 
about Kolhapur. 

The fruit contains an oleo-resin from which an essential oil is ob- 
tained. The seeds contain a fixed oil. The hard pericarp contains 
tannin. The decorticated seeds were extracted with petroleum ether 
in a soxhlet when a dark red coloured oil was obtained. The yield is 
above 60 percent calculated on the kernels. The last traces of the 
solvent were removed by distillation under vacuum and the oil thus 
obtained gave the following values: 

Table No. I 


Specific gravity at 27“C . . 

0-9265 

Refractive Index at 27‘’C 1 -4776 

Saponification value 

205-0 

! Iodine value 

.. 92-70 

Acid value 

31-27 

Acetyl value 

.. 12-41 

R. M. Value 

5-067 

Polenske Number 

.. 0-878 

Unsaponifiable matter 


• * • • 

0-800 percent 

Yield 

. 


65 - 80 per eent 


The Insoluble Fatty Acids : 

The oil was saponified by means of alcoholic — potassium hydroxide 
and the soaps were dissolved in a large quantity of water. The un- 
saponifiable matter was extracted with ether and the free acids liberated 
were taken up in ether and the ether extract was washed free from 
hydrochloric acid. The ether solution was then dried over anhydrous 
sodium sulphate, and filtered. The ether was distilled off and the 
mixed fatty acids thus collected were further dried over calcium chloride 
in vacuum desiccator. The mixed fatty acids gave the following values : 
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Table No. II 


Mixed Fatty acids 


Yield . . 

94 -56 per cent 

Titrc value 

33-34®G 

Iodine Value 

96 -80 

The neutralisation value 

209 -37 

The Mean Molecular weight 

273 -30 


Separation of the Fatty Acids : 

The mixed acids were separated into liquid (unsaturated) and solid 
(saturated) fatty acids by the precipitation of the fatty solid acids with 
lead acetate in alcoholic solution by Twitchell’s method (J. Ind. Eng. 
Ghem., 15, 806). 

1'able No. Ill 


Separation of the Fatty Acids 


Mixed acids taken 
Total liquid acids obtained 
Total Solid acids obtained 
Melting point of the solid acids 
Iodine value „ „ „ „ . 

Acid Number „ „ „ „ . 

Molecular weight „ „ „ . 


40-00 gms. 
32 -64 gms. 
7 *360 gms. 
66°C 
1 -88 
204 -45 
273 -95 


Thus, Total solid Acids .. .. .. .. 18 -40 per cent 

Total Taquid Acids . , . . . . . . 81 -60 per cent 


The solid (saturated) acids as obtained above were then turned 
into their methyl esters by refluxing the acids with methyl alcohol 
saturated with dry hydrogen chloride gas. 24-00 gms. of these esters 
were then distilled under reduced pressure of 2-8 mm. and the following 
fractions were obtained. 

Table No. IV 


Fraction 

1 

i Temperature °C 

•* Taut- Miarvanur . ■a*¥u\ 

Weight 

S.V. 

Mean Mol. Wt. 

1 ! 

upto 180 

4 '7846 gms. 

202 -8 

270-8 

2 

1 180-185 

6 -3486 gms. 

197 -3 

284 -1 

3 

! 185-189 

4 *2734 gms. 

196 -4 

285 -5 

<*4 

189-194 

4 -1530 gms. 

194 -6 

288 -2 

® i 

194 onwards 

2 -8210 gms. 

191 -5 

293 -2 

6 ! 

Residue 

1 -2250 gms. 

1 


Total Weight . . 

|23 -6056 gms. 




Each of these fractions of the methyl esters was hydrolysed separately 
with potassium hydroxide and the corresponding fractions of the fatty 
acids were obtained by acidifying the soaps with hydrochloric acid. 
Mean molecular weights and the melting points of the different fractions 
(corresponding to the fractions of the methyl esters in Table No. IV) 
are given in the following Table : 
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Table No. V 


Frac- 

tion 

M.P. 1 

1 

Wt. of Acids 
■ (correspon- 
1 ding to 

' the esters : 

1 Table IV) 

' Acid 1 
Num- 1 
ber 1 

I 

Mean 

Mol. 

Wt. 

Per- 

centage 

Palm- 

itic 

Acid 

Stea- 

ric 

Acid 

1 

56 

4 *560 gms. 

: 212*8 

263 *4 

73 *57 

26 *43 

2 

56 

6 *100 gms. 

! 207*15 

270*7 

47 *50 

52 -50 

3 

57 

4 *100 gms. 

! 206 *10 

272*1 

; 42*50 

57 *50 

4 

58 

4 *000 gms. 

1 204 *82 i 

274 *6 

33*57 

66 *43 

5 

62 

2 *700 gms. 

200*5 

279*7 

i 15*36 

84*64 

6 

69 

1 *200 gms. 

! 197*9 

1 

1 

283 *1 

} 3 *21 

96*79 


Total ; 22 *6600 gms. j 


The free acids thus obtained from the methyl esters were further 
separated into individual acids by fractional crystallisation of the acids 
from methyl alcohol. From fractions (II, III, IV) palmitic and stearic 
acids were obtained by precipitating them fractionally by magnesium- 
salt-method ; and recrystallisation of the acids liberated from the salts. 

From the above tables the approximate percentages of the individual 
acids in the solid fraction were calculated. 

Stearic acid .. 56 ‘79 per cent 1 Constituting 18*40 per cent 

Palmitic acid . . 43 *21 per cent ) of the total fatty acids. 

Unsaturated {Liquid) Acids : 

After the removal of the solid acids as insoluble lead salts of the 
saturated acids, the liquid acids were liberated with dilute hydrochloric 
acid from their lead salts and extracted with -ether. They were washed 
and then dried over anhydrous sodium sulphate. The acids thus obtai- 
ned gave the following values : 

Table VI 

Unsaturated {Liquid) Fatty Acids 

Iodine Value .. 116*8 Acid Number .. 197*6 

Mean Molecular weight . . . . . . . . . . 283 *30 

Bromination of Liquid Fatty Acids : 

A weighted quantity of liquid acids was dissolved in ether and 
kept in ice. A cold solution of bromine was added gradually to the 
solution of the acids with constant shaking. The reaction mixture 
was left overnight in an ice box. Next day no white solid compound 
was obtained. This showed the absence of hexabromide. The excess of 
bromine was washed with water and then dilute solution of sodium 
thiosulphate and finally again with water. It was then mixed with 
petroleiun ether and rubbed, when a white solid compound was separated. 
It was 'filtered and washed with petroleum ether and dried. It was 
recrystallised from alcohol. 






68 ■ JOURNAL OF THE UNIVERSITY OF BOMBAY 

Yield . . . . 5 ’8 gms. (From 10 -4 gms. of liquid acids) 

M.P. .. .. 114“ C. Bromine (Found) .. 53 "46 per cent 

Bromine (required) , . 53 -33 per cent 

(Cl ><ll;ia02®*‘4 

I'rom the filtrate and the washings ether was removed when a liquid 
compound was obtained. 

Yield .. 12. logins. Bromine Found) .. .. 36 '97 per cent 

C 1 8 1 13 4 C-» llf-j required . . 36 '20 per cent 

Fhc tctrabroniide (^.5 -8 gins.) corresponds to 2 '69 gms. of linolic 
acid. I he dibi omide ( 1 2 • 1 0 gms.) corresponds to 7 '66 gms. of oleic acid. 

Ihus iO'l gms. of the liquid fatty acids gave on bromination 

T) -SO gins, of tetrabromo-stearic acid. 

12 - I gms. of dibromo-stearic acid. 

1 7 -90 gms. I'otal bromo acids. 


Hence the comjiosition of the unsaturated acids : 

Linolic acid . . . . . . 25 *80 per cent 

Oleic .acid . . . . . . 74 *20 per cent 

(Constituting 81 -60 per cent of the total fatty acids) 


Summing up, the total insoluble fatty acids in the oil are ; 


Solid (saturated) acids 
18 "10 per cent 


Ste.aric acid 
Palmitic acid 


10 '45 per cent 
7 '95 per cent 


Liquid (imsaturated) acids 
81 '()0 per cent 


Linolic acid 
(Oleic acid 


21 '05 per cent 
60 '55 per cent 


UmaponifiabU Matter : 

I'hc unsaponifialile matter was obtained from the etherial washings of 
the dry soaps after they were washed with water to remove any dis- 
solved soaps. A white solid on crystallisation from alcohol melted at 
130-132° C. 


(Our thanks are due to Mr. Kashalkar for doing some preliminary 
work) . 

One of us (S.V.S.) thanks the University of Bombay for a research 
grant in this connection. 


Department of Chemistry, 
Raj ARAM College, 
Kolhapur, 
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SYNTHETIC ANTHELMINTICS 

I 

Pari XVII — Synthesis of Lactones analogous to Angelica 
Lactones {y Substituted phenyl A*" crotono lactones) 


By V. K. Paranjpe, 'I’he L \te N. L. Piiai.nikar and B. V. Bhide 

T his communication is in continuation oi the work of Shah and 
Phalnikar (J. Univ. Bom. XIII, iii, 22 (IhU)). 2 alkoxy tolyl 
A** crotono lactones and 2 : 5 dialkoxy phenyl crotono lactones 
have been prepared and their toxicity towards ('avtli-worm has been 
studied. 

The lactones described in this work are prej)arcd by the action of 
acetic anhydride on the corresponding substituted benzoyl propionic 
acids. The acids were kindly supplied by Dr. Nargiind of Gujarat 
College, Ahmedabad. 

All the lactones are insoluble in cold sodium bicarbonate. They 
do not give any colouration with ferric chloride. 'They are, unlike 
angelica lactones, more stable and are high melting, crystalline solids. 
The lactone group however, could not be estimated by boiling with 
barium hydroxide. The constitution of the lactones has been con- 
firmed by hydrolysing them with alkali to the corresponding keto acids. 

Some of the above lactones have been characterised by preparing 
their arylidine derivatives, by treating the lactone with the aromatic 
aldehyde in the presence of pyridine. The derivatives thus obtained 
are highly coloured crystalline high melting substances and have been 
described in table II. 

The experiments on toxicity to earth-worms — following the simple 
immersion method of Sollmann (J. Pharma, and Exp. Therap., i 2 , 129 
(1919)) — ^show that the phenyl crotono lactones in general are not toxic 
to worms and hence probably are of very little value as anthelmintics. 
The unsaturation in the lactone ring does not seem to have improved 
the anthelmintic property. This supports the observation of Shah and 
Phalilikar (loc. cit.) 
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Table No. I 


No. 

1 

Lactones 

F ormula 

Description 

Found 

Required 

ff 

i 

1 C% 

H% 

c% 

H% 

1 

y-5 methyl 2- 
cthoxy phenyl 
A ^ croiono 
lactone. 

Cl 3H1 4O3 

By the action of acetic 
anhydride on 5 me- 
thyl 2 ethoxy benzoyl 
propionic acid. Red 
needles from dilute 
acetic acid. m.p. 

120 C. 

1 

: 71-17 

i 

6-22 

j 71-55 

i 

I 

1 

6-42 

2 

y-5 methyl 
2-p r o p o X y 
phenyl A ° 
crotono lac- 

tone. 

Cl 4 Hi 6O3 

From 5 methyl 2-J 72-38 
propoxy benzoyl pro-' 
pionic acid. Shininn* 
violet crystals fromj 
dil. acetic acid. m.p. 

165 C. 1 

6-95 

' 72-41 

1 

! 

I 

6 89 

3 

y-5 methyl 
2-n- hutoxy 

phenyl ^ 

crotono lac- 

tone. 

G] 5 Hi 8O3 

From 5 methyl 2- 
n-butoxy benzoyl 

propionic acid. 

Violet ncedle> from 
acetic acid. m.p. 
'223 G. 

j 73 2 

1 7-08 

i 

1 

1 

17-18 

i 

j 

1 

7-32 

4 ! 

1 

y-5 methyl 
2-isob u t o X y 
phenyl A ^ cro- 
tonc lact me. 

Cl r>Hi 8O3 

From 5 methyl 2- 
isobiiioxy benzoyl 

propionic a c i d. 

Shinimr crystals from 
acetic acid ni.p. 

232"C. I 

73-2 

] 

1 

7-18 

1 

73-18 

7-32 

j 

6 

y-6 methyl 
2-isoamyloxy 
phenyl cro- 

tono lactone. 

Cl «H2 0O3 

From 5 methyl 2- 
i soamy loxy be nzo- 
yl propionic acid. 
Shining violet need- 
le.s from acetic acid, 
m.p. 256''C. 

73-28 

i 

7-4 

1 j 

73-84 

7-69 

6 

y 2:5 diethoxy 
phenyl A ^ 

crotono lac- 

tone. 

Cl 4H1 fi 04 

From 2:5 diethoxy 
benzoyl propionic 

acid. Violet cry- 
stals from acetic 
acid. m.p. 16FC. 

67-17 

1 

i 

i 

1 

6-5 

67-74' 

1 

i 

1 

i 

I 

6-45 

7 

y 2:5 dipropo- 
xy phenyl A ^ 
crotono lac- 

tone. 

Cl oHj 0O4 

From 2:5 dipropoxy 
benzoyl propionic 
acid. Shining pla- 
tes from acetic acid, 
m.p. 235°C. 

69-3 I 

i 

7-2 

69-56' 

7-26 

8 

y 2:5 di-n-bu- 
toxy phenyl 

A^ crotono 

lactone. 

Cl sHi 4O4 

From 2:5 di-n-bu- 
toxy benzoyl pro- 
pionic acid. Shin- 
ing needles from dil. 
acetic acid. m.p. 
225°C. 

j 

70-98 

7-65 

71-06 

c 

7-89 
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Table No. II 


No. 


Arylidine 

derivative 


Formula 


Dcficription 


Found 


G% H% 


Required 


G% H% 


OC benzylidine 
I 5 methyl 2- 
ethoxyphenyl 
crotono lact 


one. 


|C 2 0^1 From benzaldehyde! 78-25 
land 6 methyl 2-ctho- 
xy phenyl crotono lac- 
tone. Crystal iscd from 
acetic acid in shin- 
ing brick red crystals 

m.p. lerc. 


6-55 


,0C 4 hydroxy Si 
I methoxy ben- 
j zylidine 5mc-i 
, thyl 2-cthoxy 
’ phenyl croto- 
no lactone. 

;CX 2 hydroxyl 
benzylidine 6- 
methyl 2 ethoxy 
phenyl crotono 
lactone. 


Cj 1 oGft 'From V^anillin and 
|6 methyl 2 ethoxyl 
phenyl crotono lac- 
tone. Brown cry-* 
stals from acetic acid 
m.p. 203 ’C. 

C 2 8^4 From salicylaldc- 

hyde and 5 methyl 2 
; ethoxy phenyl cro- 
'tono lactone. Dark 
I brown crystals from 
acetic acid. m.p. 
, 221 ^^ 0 . 

OC p-hydroxy-jc 2 0^1 8 ^ 4 'From p-hydroxy 

bcnzylidene 6 1 benzaldehyde and 

methyl 2- .5 methyl 2-ethoxy 

ethoxy phenyl’ phenyl crotono lac- 

crotono lac- I tone. m.p. 237°C. 

tone. I 'Yellow needles froml 

acetic acid. 


71*3 


5-75 


74-2 


5-04 


74-18 


OC p-hydroxy-'G 2 1 H 2 0 G 4 
bcnzylidene 6 -' 


5-7 


methyl 2 pro- 
poxy phenyl 
crotono lac- 
tone. 


From p-hydroxy' 74 -65^ 5-94 
benzaldehyde and | 

j5 methyl 2-propoxy, 
phenyl crotono lac-} 
tone. Dark brown* 
crystals from acetic! 
acid. m.p. 198""C. j 


OC 2 -hydroxy be- 'G 3 3 H3 3 O4 jFrom salicylalde-l 75 • 44 1 
nzylidene 5-. jhyde and 5 mcthyll 

methyl 2 -n-i 12 -n-butoxy phenyl! 

butoxy phcn-| j crotono lactone. I 

yl crotono lac- 1 | Brown yellow need- 

tone. I lies from acetic acid. 

m.p. 169^0. 


lOC 4 hydroxy 3jGs3H3 4 05 
methoxy -6- 
methyl2-n-but- 
oxy phenyl cro- 
tono lactone. 


From Vanillin and| 72-61 
6-mcthyl 2-n but- 
oxy phenyl crotono 
lactone. Yellow crys-* 
tals from acetic acid.! 


78-43 


5-88 


71*65 5-68 


74-52' 5-59 


74-5 


5-59 


74-66 


5-92 


6-37 i 75-43. 


6-35 


6-28 


72-64; 6-31 


Maharaja Pratapsinh Chemical Laboratory, 
Sir ParXshurambhau College, Poona. 


[Received: December 22, 1948] 










AZO DYES FROM SULPHA DRUGS 

By T. R. Ingle, N. V. Bringi, 

The Late N. L. Phalnikar and B. V. Bhide 

G LEY and Girard (Presse. Med. 44, 1775, (1936)) have shown 
that a substituent in azo dyes from sulphanilamide is of signific- 
ance in their antibactciial action. Goissedel el al. (Compt. Rend. 
Soc. Biol. iHi, 1082, (1936)) showed that the azo dye from resorcinol 
and sulphanilamide has good antibacterial activity. More recently 
several other workers have shown that these azo dyes reduce the toxi- 
city of sulphanilamide. (Gf. Dainow, Biol. Abst. 14, 654, (1940); Dainow, 
Dcr Matologia 8'j, 43, (1941 ; 'rarentelli, Athena 16, 80, (1941) ; 
Martin et al. J. Biol. Chem. 871, (1941)). 

Recently a few phenolic dyes have been prepared by Rajgopalan 
(Proc. Ind. Acad. Sci. igA, 351, (1944)) and have been examined 
for their antibacterial properties. The present communication des- 
cribes a number of such dyes derived from phenols and sulpha drugs. 

It is well known that azo dyes exert their antibacterial action by 
breaking up in vivo into sulphanilamide and the other component. It 
was, therefore, thought that phenolic dyes might be found to be more 
effective due to the combined action of the phenol and the sulpha drug 
which might be liberated in vivo. 

A list of several dyes prepared from phenols and the sulpha drugs 
is given in the experimental part. Dyes from No. 1 to No. 13, No. 24 
to No. 26, and Nos. 31, 32 and 33 were examined for their antibacterial 
properties against: 1) E. Coli. 2) Staphyllococcus Aureus. 3) B. Typhosus. 
4) Boyd II. Almost all the dyes show enhanced activity over the parent 
sulpha drug. 

In addition to this, all the dyes were tested against M. Tuberculosis 
(var. Hominis). It was found that dye from o-chlorophenol and sul- 
phanilamide, dye from o-chlorophenol and sulphapyridine and the dye 
from o-iodophenol and sulphapyridine inhibit the growth of M. Tuber- 
culosis in the concentration 1 in 1000, the rest of the dyes were ineffective. 

EXPERIMENTAL 

Preparation of Tri-bromo-resordnol-mono-methyl-ether : — This was pre- 
pared by methylating tribromoresorcinol with the requisite quantity 
of dimethyl sulphate in alkaline solution. It crystallised from dilute 
ethyl alcohol in fan shaped needles. (M.P. 100°C. (Benedik Monatsh /, 
368, (1880)) prepared this compound by brominating mono-methyl- 
ether of resorcinol and reported M. P. 99®C). 

Preparation of di-hromo-ethyl resorcinol : — ^This was obtained by bro- 
minating ethyl resorcinol in acetic acid. It crystallised from petroleum 
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ether (60-80) in fine needles. M. P. 67-68®-C. Found Br, H •% ; 
G8H(,02Br3 requires Br, 54-02 per cent. 

General method of the preparation of azo~dyes : — Sulphanilamide or its 
analogue (0 -01 mol) and IN hydrochlorif' acid (0 -025 mol) and sufficient 
water to give a clear solution were cooled in ice. Sodium nitrite (0.0108 
mol) was then added to it and the mixture was kept for 15 minutes below 
15°C. This was filtered, and was added to the solution of phenol (0.01 mol) 
dissolved in the requisite quantity of IN sodium hydroxide with vigorous 
stirring. The dye immediately separated. 5 gms. of sodium acetate 
was added to the mixture and then it was kept over-night. Next day 
it was filtered and the solid was dissolved in 10 per cent sodium hy- 
droxide solution. I'he solution was filtered and the dye was reprecipi- 
tated by acidifying the filtrate. It was then dried and crystallised 
from a suitable solvent. 

The following table summarises the dyes thus prepared. 

Tabi,e 1 


S.N.I 

1 

1 

Name 1 

1 

Formula 

Description 

Percentage of N. 

Required 

Found 

1 

Embellin and 
sulphanilamide 

1 

C-i sHs lOfiNsS 

Reddish powder from 
ether aiul cldoroform. 
Its colour changes at 
171®C but did not de- 
compose upto 300®C. 

8-8 

. 8-7 

2 

Embellin and 
sulphapyridinc 

C2 8 H 3 40 fiN 4 S 

Blackish jxiwder from 
acetone. Colour chan- 
ges from 205° to 300°C. 

101 

1 

9-9 

1 

3 

Embellin and 
sulphapyrimi- 
dinc 

^2 7 ^3 3 Oft Nr, S 

i 

Crystallised from ace- 
tone and petrol. M.P. 
158.159°C. 

12'6 

12*6 

4 

Embellin and 
sulphathiazole 

C2 0H32O6N4S2 

Crystallised from ethyl 
alcohol. Melts at 203®C 
with decomposition. 

10*0 

9-9 

6 

Sulphanilamide 
and o-chloro- 
phenol 

Cl 2 Hi 0 Os Ns SCI 

Red crystals from me- 
thyl alcohol. M.P. 243- 
44°C. 

1317 

12-94 

6 

Sulphanilamide 
and o-bromo- 
phenol 

Ci 2 Hio 0 . 3 N 3 SBr 

It crystallises as yel- 
low granular powder 
from methyl alcohol, 
jit melts at 216°C, and 
j decomposes at 220°C. 

11*8 

11-66 

7 

Sulphanilamide 
and o-Iodophc- 
nol 

OiaHj 0O3N3SI 

Yellow crystals from 
methyl alcohol. It 
melts at 200°C, decom- 
poses at 210®C. 

10-4 

1 

1 10-3 

S 

Sulphanilamide 
and p-chloro- 
phenol 

C 12 H 10 O 3 N 3 SCI 

Reddish plates from me- 
thyl alcohol. It melts 
with decomposition be- 
tween 200-210°C- 

1 

18-17 

12-8 
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S.N. 

Name 

Formula 

! 

Description 

Percentage of N. 

Required 

Found 

9 

Sulphanilamide 
and p-bromo- 
phenol 

Ci2Hj oO^NsSBr 

Reddish powder from 
acetone. It melts at 
210 - 212^0 decomposes 
at 225"C. 

11-8 

11-7 

10 

Sulphanilamide 
and tribromo- 
phenol 

1 

Cl aHdOaNaSBra 

It crystallises from 
methyl alcohol. It 
softens at 126®C, and 
decomposes at 250°C. 

8-17 

7-9 

11 

Sulphanilamide 
and tribromo- 
j resorcinol 

Cl vHsO^NaSBra 

Blackish powder from 
acetone. It does not 
melt upto 300^0. 1 

7*9 

1 

8-0 

12 

Sulphanilamide 
and tribromo- 
1 resorcinol mono 

1 methyl etlier 

I ! 

Ci:$H,o04SUr3N3 

Red crystals from me-l 
thyl alcohol. It melts! 
between 190-200^^0 and 
dccomix)ses at 245'^’C. 

7-7 

7*8 

13 

jSulphanilamide 
and tlibromo 

ethyl resorcinol 1 

c, 4 T^i :404N3SBr,. 

i 

1 

Black powder from 
acetone. It decompioscs 
^at 2/0 0 . 

8-77 

91 

14 

iSulphaniiamide! 
land o -propyl- 
'phenol 

CibHmOsNsS 

Clusters of red needles 
from chloroform M. P. 

1316 

13*4 

15 

Sulphanilamide 
and o-n- butyl - 
phenol 

iiOaNjjS 

Red needles from chio 
roform. M. P. 168'"G. 

12-6 

12*7 

16 

Sulphanilamide 
and o-amyl- 

plienol 

Gi7H.;i03N3S 

Red needles from chlo- 
roform. M. P. 178^0. 

1211 

12*4 

17 

Sulphanilamide 
and p-cthyl- 

phenol 

CI 4 H 160 .JN 3 S 

Red needles from ben- 
zene. M. P. 172^0. 

13*77 

140 

18 

Sulphanilamide 
and p-n-propyl- 
phenol 

CisHi 7 O 3 N 3 S 

Crystallised from ben- 
zene. M. P. 189X\ 

13*10 

13*32 

19 

Sulphanilamide 
and |>n-butyl- 
phcnol 

Ci«H, »03N3S 

Crystallised from ace- 
tone. M. P. 196 C. 

12-6 

12*7 

20 

Sulphanilamide 
and p-n-amyl- 
phenol 

G, THaiOaNaS 

Reddish yellow needles 
from acetone. M. P. 
175 C. 

12*11 

11*94 

21 

1 

j 

iSulphaniiamide 
and p-n*hcxyl- 
, phenol 

Ci^HaiiOaNaS 

Crystallised from ben- 
zene. M. P. 170^0. 

11*63 

11*7 

22 

Sulphanilamide 
and p-heptyl- 
phenol 

Cl 9 H 2 5 O 3 N 3 S 

Red needles from ben- 
zene. M* P. 168®C. 

11*2 

11-37 

23 

Sulphanilamide 
and ethyl resor- 
cinol 

Cl 4 H 1 5 O 4 N 3 S 

Crystallised from methyl j 
alcohol. Melted bet-' 
ween 180-186^0. j 

13-08 

12*9 
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S.N. 

Name 

Formula 

Description 

Percentage of N. 

Required Found 

24 

Sulphathiazolc 
and o>chloro- 
phenol 

Gir,Hii03N4S2Cl 

Yellow crystals from 
methyl alcohol. M. P. 
234.236'^C. 

14-2 ffl, 214-0 

25 

1 

Sulphathiazolc 

and p-chloro- 

phcnol ! 

! 

1 

Cl fcHi 1 OSN 4 S 2 CI 

i 

1 

Red plates from methyl 
alcohol. M. P. 190. 
200"G. with dccom* 
position. 

14*2 13-9 

I 


26 Siilphathiazole Cj fiH| i03N4S2Br|YcIlow plates from 12*7 
jand p-bromo-| 
phenol 


27 Sulphathiazolc 
and ethyl resor- 
cinol 


'methyl alcohol. M. P. 
1190-200'^C. 


126 


G I 7 H] 5O4N 1 8*2 iCrystallised from ace- 13'76 14*3 

tone. M. P. 183*^0. j 


28 Sulphaihiazole Ci 9H1 *|04N4S2 
and n- butyl re-i 
sorcinol I 


Crystals from chloro- 
iform, M. P. 164''C. 


29 Sulphathiazolc C 2 1H2 a04N4 82i Swells at 220”C. 
and hexyl resor- | 

cinol I 1 


13-3 


12-4 


13-18 


12-36 


30 Sulphapyridine Gj 9H1 m 04N4S 
and ethylresor-l 
cinol 


Crystals from methyl; 14-07 | 14-18 

alcohol. M.P. ISr C. i ’ 


31 


Sulphapyridine 
and o-iodophe- 
nol 


Gi 7H1 3O3N4SI 


jYellow crystals from 
lacetone. M. P. 246'’C. 


11*67 


32 


SulphapyridineCi Hi 3O3N4SCI 
and o-chloro-i 
phenol I 


Yellow powder from* 14-42 
ethyl alcohol. Melts! 
at 210.212‘^G. with de-j 
composition. 


33 Sulphapyrimi-ICj cHijOsN.^SBr 
dine and o-bro-' 
mophenol 


Yellow crystals from 10-11 
'ethyl alcohol. M. P.: 
!210^C. ! 


34 Sulphapyrimi-,Gi gH| 7 O- N5S Crystals from acetone 17-64 
idine and ethyl-' 'M. P. 183"C. 

resorcinol ! 


11-4 

14-4 


16-0 

17-12 


36 Sulphapyrimi- Go ()H2 1 04N5S 
dine and n-but-i 
ylresorcinol 

36 Sulphapyrimi- G9 3H0 5O4N5S 
dine and 
hexylresorcinol 


Crystals from chloro- 10*4 
form M. P. 190*^0, 


10-63 


Crystals from alcohol. 15*38 
M. P. 210^0. 


14-8 


Maharaja. Pratapsinh Chemical Laboratory, 

Sir Parashurambhau College, Poona. 

[Received: December 22, ig^S] 
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SOME REACTIONS OF DIPHENYL 
p-AMINOBENZAMIDINE 


By K. R. Bharucha and R. C. Shah 

A lthough diphenyl j&-aminobenzamidine (I ; R -- NHj) was 
first prepared by Hofmann (Proc. Roy. Soc., 1858, g, 284) as early 
as 1858, yet as is revealed by literature, little work has been done on 
its reactions. As it is now readily available in good yield by the con- 
densation of aniline with carbon tetrachloride in presence of a slight trace 
of copper bronze, by the method due to one of the authors (Shah, J. 
Indian Imt. Sc., 1921, 7 , 205) and as there is a reactive amino group 
in the para position, it was thought interesting to obtain a number of 
derivatives of diphenyl benzamidine with different substituents in the 
para position by subjecting the base to the general reactions of the diazo 
compounds. The present paper deals with such reactions of diphenyl 
j&-aminobenzatnidine as also nitration and sulphonation of the base. 

Diphenyl />-aminobenzamidine (I, R — NH.^) when diazotised and 
subjected to the Sandmeyer’s reaction in presence of cuprous chloride 
solution gave the expected diphenyl p-chlorobenzamidine (I, R Cl), 
which was also obtained from />-chlorobenzanilide by the method of 
Sidiki and Shah (J. Univ. Bombay, 1937-38, 6 (ii), 132). Similarly the 
diazotised diphenyl ^p-aminobenzamidine gave with cuprous bromide and 
potassium iodide, diphenyl /)-bromo- and diphenyl p-iodo-benzamidines (I, 
R = Br and I) respectively. The same were also obtained from /»-bromo- 
and /»-iodo-benzanilides. All attempts to replace NH., by GN in di- 
phenyl /»-aminobenzamidine by the Sandmeyer’s reaction proved futile. 
Diphenyl p-cyanobenzamidine (I, R = CN) could however be prepared from 
^-cyanobenzanilide, and was then hydrolysed to diphenyl p-carboyybenza- 
midine (I, R - COOH). 



On boiling the diazotised solution from diphenyl />-aminobenza- 
midine the corresponding hydroxyl compound, namely diphenyl ^-hydro- 
xybenzamidine (I, R = OH), was formed. Attempts were made to 
prepare a hydroxy ketone from this (I, R ~ OH) by Friedel-Crafts 
reaction, but without success. Attempts at methylating the hydroxy 
compound were also unsuccessful. On Pechmann-Duisberg condensa- 
tion with ethyl acetoacetate, it furnished diphenyl ( 4 '-melhyl-o:’pyrono)- 
: 4 -benzamdine {II). 
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Sulphonation of the ^-aminobenzamidine (I, R ~ NH3 ) with 
fuming sulphuric acid at the temperature of boiling water>bath gave a 
U -derivative probably diphenyl ^-aminobenzamidine- 5 ; 5- duulphonic add. 
Nitration with concentrated nitric acid in concentrated sulphuric acid in 
■ce-bath also gave a di-derivative, diphenyl 3: ^-dinitro-^-aminobenzeunidine. 
Attempts at bromination did not result in any pure workable product. 

A number of other reactions of the base have also been attempted, 
but without success. Amongst these may be mentioned, the replace- 
ment of the NH., by H, NHNHg, NBrNBra, NO,, and SOaH groups 
as also the replacement of the diphenyl type, and condensation with 
carbon disulphide and benzaldehyde. In these cases either the reaction 
did not take place to give the desired product or the compound formed 
was found to be incapable of isolation in a pure state. 


EXPERIMENTAL 

Diphenyl p-chlorobenzamidine (I, R ~ Cl). — Diphenyl /»-aminoben- 
zamidine (4 g.) was diazotised in the usual manner at O^-S^C with 
concentrated hydrochloric acid (10 c.c.), water (10 c.c.) and sodium 
nitrite solution (1 -2 g. in 4 c.c. water) and the clear diazotised solution 
was then added gradually to cuprous chloride solution (10% ; 28 g.) 
boiling gently under reflux when a yellowish hydrochloride separated 
immediately. Heating was continued for few minutes until the evolution 
of nitrogen was complete. 'I’hc hydrochloride was crystallised from rec- 
tified spirit, tiny prisms, nu p. 270'’-71‘’C (Found : Cl of HCl, 10 *2. 
Cl 9H1 5N2CI.HCI requires Cl, 10 *3 per cent). The hydrochloride was 
dissolved in rectified spirit and then treated with liquor ammonia when 
crystals of diphenyl p-chloiobenzamidine separated. Crystallised from al- 
cohol, m.p. US^-SOX (1-5 g.) (Found; Cl, 11-3. G,j,H,sN.2Cl 
requires Cl, 11 -6 per cent). 

The same compound was also obtained from /»-chlorobenzanilide. 
/(-Chlorobenzanilide, m. p. 195°C (Wegerhoff, Ann., 1889, 23s, 7 ; 
Hantzsch, Ber., 1892, 24, 56) (2 g. ; 1 mol.) was condensed with aniline 
(1 *2 g. ; 1 -5 mol.) in presence of phosphorus oxychloride by the method 
of Sidiki and Shah (loc. cit.) . After refluxing for five hours in an oil- 
bath at 140“-50"C the liquid was poured into ice-water, when a resinous 
mass separated which on keeping overnight in a frigidaire solidified to a 
white mass, crystallised from alcohol in colourless crystals, m. p. 271'’-72“G 
(1 *0 g.). The hydrochloride when decomposed as above furnished di- 
phenyl p-chlorobenzamidine, m. p. 150“C (0 -G g.). Mixed melting point 
with the above specimen was undepressed. 

Acetyl derivative crystallised from dilute rectified spirit, white 
prisms, m.p. 148-49*G (Found : N, 8-3. G2iHi7 0N2Cl requires N, 

8 *0 per cent)*. 

Diphenyl p-bromobenzamidine (/, R — Br ). — ^The diazotised solution 
of diphenyl p-aminobenzamidine (4 -0 g.) was added in small amounts 
to cuprous bromide solution (20 g.) boiling gently when a yellow hydro, 
chloride separated. It was collected and crystallised, yellow prisms 
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from glacial acetic acid, m.p above 285®C {1 *5 g.) (Found : Cl, 9 ‘T* 
Calculated for Cj j,Hj r.Nj Br.HCl: Cl, 9 -2 per cent). Shirsat and Shah 
(unpublished work) give m.p. 292°C. Diphenyl ^-bromobenzamidinc 
obtained as before, crystallised from dilute rectified spirit, m.p. 161*C 
(1 ’0 g.) (Found: Br, 22-3. Calculated for CisHi^sNjBr: Br, 22*8 
per cent). Shirsat and Shah (loc.cit.) give m.p. i75“C. 

I’hc same bromo compound has also been obtained by the con- 
densation of /i-bromobcnzanilide (2 g.) with aniline (0*7 g.) using 
phosphorus oxychloride (14 g.). The hydrochloride, m.p. above 

28o‘’C (1 ’r) g.), when decomposed gave diphenyl ^-bromobenzamidine, 
m.p. 1 Oo^C. Nlixed melting point with the above product by Sand- 
meyer’s reaction was not depressed. 

Diphenyl p-iodohenjcamidine (/, R — I ). — To the cooled diazotised 
solution of diphenyl /)-aminobenzamidine (1 g.), a solution of potassium 
iodide (0-8 g.) in water (1 -fi c.c.) was slowly added with constant 
stirring. The whole mixture was then heated on a boiling water-bath, 
till evolution of nitrogen ceased (about half an hour). A yellowish 
brown hydrochloride separated which could not be crystallised and 
was purilied by repeated boiling with acetone when the pure hydrochloride 
remained as a yellow solid, m.p. 275‘’-76°C (0-2 g.) (Found: Cl, 
8 '2. C I 5N.J I.HCl requires Cl, 8 *2 per cent). Diphenyl p-iodobenza- 
midiric (I, R- -I) from the hydrochloride, crystallised from rectified 
spirit, needles m.p. 17r)'’-77‘’C (0 T g.) (Found : I, 31*7. Ci^HisN.^ 
I requires T, 31 *9 per cent). 

I'he same />-iodobenzamidine was also obtained from />-iodoben- 
zanilide ( 3 g.), aniline (1 '3 g.) and phosphorus oxychloride (21 g.). 
The hydrochloride which was obtained, gave on grinding with ammonia, 
diphenyl p-iodobenzarnidine, crystallised from dilute rectified spirit, 
m.p. 17()’-77'*tJ. Mixed melting point with the above specimen was 
not dcpre.sscd. 

Acetyl derivative, crystallised from dilute rectified spirit, colourless 
prisms, m.p. 1 12‘’-43'’C (Found : N, 6 *9. C. , Hi -ONal requires N, 6 -4 
per cent)*. 

Diphenyl p-cyanobenzamidine (/, R = CN). — All attempts to prepare 
this compound from diphenyl ^-aminobenzamidine by Sandmeyer’s 
reaction using cuprous-potassium cyanide met with failure as no cry- 
stallisable product could be obtained. However, it was prepared from 
^-cyanobenzanilide, 

/>-Cyanobenzanilide was prepared from /)-cyanobenzoic acid by 
the method of Shah and Deshpande (J. Univ. Bombay, 1933-34, 2 , 126). 
^-Cyanobenzoic acid (5 g.) was mixed with phosphorus pentachloride 
(9 *5 g.) when a vigorous reaction occurred. The reaction mixture 
protected from moisture was heated on a water-bath for 15 minutes. 
Pyridine (6 *3 g.) was added to it followed by aniline (4 *8 g.), the latter 
slowly and with shaking. It was kept in an ice-bath for half an hour 
and then heated on a water-bath for 15 minutes. The dark liquid 
obtained was poured in ice cold dilute hydrochloric acid. A viscous 
mass separated which solidified on keeping. p-Gyanobenzanilide 
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was crystallised from dilute rectified spirit, tiny white crystals, m.p. 
175®-76°G. Fischer and Walter (J. pr. Ghem., 1909, (ii) 8 o, 102; 
prepared it by the oxidation of ^-cyanobenzylaniline in acetone by 
aqueous potassium permanganate and give m.p. 178‘’-79°C. 

/>-Gyanobenzanilide (4 g.) when condensed with aniline (2 *5 g.) 
in presence of phosphorus oxychloride (28 g.) by the method of Sidiki 
and Shah gave first the hydrochloride, m.p. 2S5*’C (2 g.), which was 
converted into the free base, diphenyl p~cyano!.enzamdine (I, R=:-CN), 
prisms from dilute alcohol, m.p. 193'‘-94‘’C (Found : N, H •3. G . yH, 5 
N3 requires N, 14 -1 per cent)*. 

Diphenyl p-carboxybenzamidine (/, R ■ COO I J).- -The above benza- 
midine (I, R=GN) (0-3 g.) was dissolved in alcohol and treated with 
potassium hydroxide solution (10% ; 10 c.c.), and the clear solution 
refluxed for about 22 hours. After removal of alcohol, the residue 
was acidified with acetic acid, when diphenyl \ -carboxybenzamidine separa- 
ted, crystallised from rectified spirit, m.p. above 290'’C (0 -2 g.) (Found : 
N, 8*5. GoqHi requires N, 8-9 per cent)*. 

Diphenyl p-hydroxybenzamidine (/, R--OH). — I")iphen)4 jft-aminobenza- 
midine (4 g.) was treated with a mixture of concentrated sulphuric 
acid (3 c.c.) and water until a clear solution resulted. The latter was 
then cooled to O-S’C and diazotised in the usual manner with a cooled 
solution of sodium nitrite (1 g. in 4 c.c. of water). The diazotised solu- 
tion was then heated first on boiling water-bath and then on wire- 
gauze for about 10 minutes until the evolution of nitrogen was complete. 
On cooling the clear liquid was decanted off and made alkaline with 
..ilute sodium hydroxide solution (10%). I’he alkaline suspension was 
.iien poured into a large excess of water and carbon dioxide passed into 
ae filtrate when diphenyl /)-hydroxybcnzamidine (I, R OH) separated, 
;rystallised from alcohol, m.p. 213-TTG (Found: N, 10 -3. Gal- 
:ulated for Gj .,Hi oON.^ : N,9 -7 per cent)*. Shinsat and Shah (loc.cit.) 
^ive m.p. 216'’G. The sticky solid which remained after decanting of 
the clear liquid on treatment with alkali and passing carbon dioxide 
through the resulting suspension gave an additional amount of the same 
(total yield 1 *5 g.). 

When diphenyl /)-aminobenzainidine (4 g.) was diazotised in hydro- 
chloric acid and heated, the hydrochloride of diphenyl />-hydroxyben- 
zamidine separated, crystallised from glacial acetic acid in plates, m.p. 
286-87°G (2-Og.) (Found: Cl, 10-5. Galculated for GjaHiflONj, 
HGl: Gl, 10*9 per cent). Shirsat and Shah (loc. cit.) give m.p. 290®G. 
The hydrochloride when dissolved in caustic soda solution and carbon 
dioxide passed, furnished the free base, m.p. 2 13'’-! 4^0. 

0-Acetyl derivative, crystallised from rectified spirit, white prisms, 
m.p. 110-11®G (Found: N, 8-4. C 2 iH,„ 0._,N2 requires N, 8*5 per 
cent)*. It is insoluble in alkali in cold. 

Pechmann Condensation of Diphenyl p-hydroxybenzamidine with Etfp>l 
Acetoacetate : Diphenyl [ 4 ' -methyl-CC-pyrono) - 5' : d'- 3 : 4 -benzamidine (//). 
Diphenyl ^-hydroxybenzamidine (0 -5 g.) was mixed with ethyl aceto- 
acetati (0*2 c.c.) and concentrated sulphuric acid (2 c.c.) was slowly 
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added. It was then kept overnight and then poured into ice-water. 
The solid separated was washed with bicarbonate solution and then with 
cold benzene. Diphenyl {4’-inethyl-cc.-pyrono) - 5' ; €'-3 : 4-benzamdine 
(II) which was thus obtained was purified by repeated boiling with 
acetone, m.p. 280®-82°G (0 -04 g.) (Found: N, 8*3. C2 3Hi(,03N2 
— requires N, 7 -9 per cent)*. 

Diphenyl 3 : ^-dinitro-^-aminobenzamidine. I'o diphenyl /»-amino- 
benzamidine (1 g.) in concentrated sulphuric acid (d. 1 ’81 ; 4 c.c.) 
was gradually added with constant shaking concentrated nitric acid 
(d. 1 *4 ; 0-5 c.c.) keeping the reaction flask immersed in an ice-bath. 
It was kept for half an hour, poured into water and then made alkaline 
with sodium hydroxide solution (10%). Diphenyl 3 : ^-diniiro-^-amino- 
benzamidine that separated was washed with boiling methanol and cry- 
stallised from pyridine and water, m.p. 257°-69°G (0'15 g.) (Found : 
N, 18 -9. Gi QHi504N,r, requires N, 18 -ti per cent)*. 

Diphenyl 4-aminobenzarnidine-3 : 3-disulphonic acid.- -Diphenyl /»-araino- 
benzamidine (2 g.) and fuming sulphuric acid (2 c.c.) were mixed and 
the mixture protected from moisture was heated on a boiling water- 
bath for 4 hours. It was then poured into water, filtered and the filtrate 
neutralised with barium carbonate. It was again boiled, baruim sul- 
phate removetl by filtration, and the filtrate evaporated to dryness. 
The barium salt was then treated with calculated amount of standard 
sulphuric acid, boiled and filtered off the insoluble residue of barium sul- 
phate. The filtrate was evaporated, and diphenyl 4-aminobenznmidine- 
3 : 3~disulphonic acid thus obtained was crystallised from water, colourless 
crystals (0*5 g.). It did not melt but charred at high temperatures 
(Found : S, 13 -4. Gi j,Hi 70(;N3S.2 requires S, 14 -3 per cent). 


Organic Ghemistry Laboratories, 
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* The analyses of compounds marked with asterisk are miero-analyses carried out 
by Mr. P. L. Trivedi at the Institute. 



A NEW SYNTHESIS OF 
oc-NAPHTHYLACETIC ACID 


By a. T. Javeri, G. V. Jadhav and R. C. Shah 


W ITH indoie-3-acetic acid and indole-S-butyric acid, OC -naphthyl- 
acetic acid also is an important auxin required for the growth 
of plants and a number of methods are known in literature for 
its synthesis. Boessneck (Ber., 1883, i6, 641) first prepared it starting 
from oc-naphthoyl chloride, converting it to oc-naphthoyl cyanide, 
hydrolysing it to the keto-acid which on reduction gave oc -naphthyl- 
acetic acid. VVillgerodt (ibid., 1887, ’o, 2468 ; 1888, 534 ; J. prakt. 

Ghem., 1910, (2) 8i, 387) obtained the amide of the acid (with some 
ammonium salt of the acid) from methyl oc -naphthyl ketone by trans- 
formation with yellow ammomium sulphide and sulphur, by heating 
it in a sealed tube. Tiffeneau and Daudel (Compt. rend., 1908, 14^, 
679) prepared it by oxidation of oc-naphthylacetaldehyde. It has also 
been prepared from cx-chloromethylnaphthalene, obtained by reaction 
of naphthalene with formaldehyde in presence of hydrochloric acid or 
from oc-chloro- or oc-bromo-methylnaphthalene obtained by chlorination 
or bromination of oc-methylnaphthalene. The oc-chloro- or OC-bromo- 
methylnaphthalene is then converted to the nitrile and the latter then 
hydrolysed to the acid (Wislecenus and Wren, Ber., 1905, 58, 506 ; 
Mayer and Oppenheimer, ibid., 1016, 4g, 2139 ; Wilcoxan, Gontrib. 
Boyce Thomson Inst., 1935, 7, 439 ; Gambron, Gan. J. Research, 
1939, /7B, 10 ; Manske and Lcdingham, ibid., p. 14 ; Robin and Hech- 
enbleikner, G. A., 1939, 59, 8628 ; Tamari, J. Agr. Chem. Soc. Japan, 
1940, 16, 340). By the Friedel-Crafts reaction between naphthalene 
and ethyl chloroglyoxylate, Rousset (Bull. Soc. Ghim., 1897, (3) /y, 300) 
obtained OC-ketonic ester which on reduction gave oc-naphthylacetic 
acid (see also Wilcoxan, Gontrib. Boyce Thomson Inst., 1937, 8, 46). 
Mauthner (J. prakt. Ghem., 1917, (2) 95, 55) prepared it from oc-naph- 
thylacetaldehyde through a number of stages. Patents have been taken 
on its preparation from naphthalene and chloracetic acid (I. G. Farbe- 
nind. A. -G., Brit. P. rg2g, 330, 916; Ger. P. igsg, 562, 391 ; U. S. P. 1^34, 
1,951,686). Keach (J. Am. Ghem. Soc., 1933, 55, 2975) gives still an- 
other synthesis from oc-allylnaphthalene where it is formed along 
with OC -naphthoic acid and OC-naphthylmethylethylene glycol (cf. Hig- 
ginbottom and Short, Rec. trav. Ghim., 1934, jj, 1141). 

As OC-naphthylacetic acid was required for some other work its 
methods of preparation were investigated. 

AjLtempts were first made to synthesise it from methyl OC-naphthyl 
ketone (I) by oxidation to the keto-acid (II) which could subsequently 
be reduced to oc-naphthylacetic acid (V). This oxidation of the ketone 
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has been carried out by Glaus and Feist (Her., 1886, ig, 3180) with potas- 
sium permanganate in aqueous solution in cold. Oxidation was carried 
out under various conditions. However the yield of the keto-acid was 
very poor as the oxidation did not stop with the formation of the keto- 
acid but proceeded further giving OC -naphthoic acid. 



A new synthesis of oc-napluhylacetic acid was then investigated, 
on the same lines us the preparation of 0-melhoxy(‘oumarone-2-acetic 
acid from 6-mctho.\ycoumarone-2-car!)oxylic acid (McGookin, Robertson 
and Whalley, J. ('hern. Soc., IhlO, 787). 

OC-Naphthoyl chloride was converted into diazotnclhyl oC -naphthyl 
ketone (III) by the action of ethereal solution of diazomethane (cf. Bradley 
and Robinson, ibid., 1028, 1310). In this reaction it was observed that 
twice the theoretical amount of diazoniethane is required to which an 
ethereal solution cjf the acid chloride should be added. If this is followed 
then the yield of diazo-ketone is good, as hydrochloric acid which is 
produced is destroyed by the excess of diazomethane present. Other- 
wise this hydrochloride reacts with the diazoketone to give rc-chloro- 
methyl OC -naphthyl ketone (cf. .Arndt and Amende, Bcr., 1928. 

6i, 1122 ). 


Diazomethyl OC-naphthyl ketone could not l.>c isolated in a pure 
state. Hence its soluti(jn in dioxan was directly treated with aqueous 
silver nitrate and ammonium hydroxide when the amide of OC -naphthyl- 
acetic acid was obtained in r)7 per cent yield (cf. McGookin, et al., loc. 
cit.). On hydrolysis it gave OC-naphthylac( tic acid. Thus the total 
yield from oc -naphthoic acid was 36 per cent. 

OC-Naphthylacctic at id was also prepared from OC-methylnaph- 
thalene through cc-bromomethyl- and OC-chloromethylnaphthalenes 
(Wislecenus anrl W ren, loc. cit. ; Mayer and Oppenheimer, loc. dt.). 
During chlorination much tarry products w'cre obtained ; bromination 
^^•as however smooth and gave good results. The oc-chloro- and cx- 
l romo-methylnaphthalenes were then converted into the nitrile which 
i.it hydrolysis furnished OC-naphthylacetic acid (V). 
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Diazomthyl <X-naphthylketone (///) ; — solution of OC-naphthoyl 
cMoride (9 *5 g.) in dry ether (60 c.c.) was added during the course of 6 
minutes to a soultion of diazomethane (Org. Synthesis, Vol. XV, p. 3) 
(4 *5 g.) in ether (250 c.c.) with cooling in ice. A vigorous evolution of 
nitrogen took place in the beginning. After keeping overnight, the ether 
was removed in vacuum, as the substance appeared to decompose on 
heating. The diazoketone (III) was obtained as a yellow oil and could 
not be purified. 

CC-Naphthylacetamide (IV) : — The oil (obtained above) was dis- 
solved in dioxan (150 c.c.) in cold. It was then heated on a steam-bath 
while liqour ammonia (70 c.c.) followed by silver nitrate solution (30 
per cent; 25 c.c.) were added with vigorous stirring. More of liquor 
ammonia (20 c.c.) was then added and heating continued for half an hour. 
The solution was filtered, cooled and extracted with ether. The ether 
extract, after drying and removal of ether gave cx-naphthylacetamide, 
crystallised from hot water, m.p. 178°-80°C (5*2 g. ; 57%). Boessneck 
(loc. cit.) gfives m.p. 180°-81®G. 

(X-Xaphihylacetic add (V) : — ^To a solution of oc-naphthylacetamide 
(2 *0 g.) in little alcohol a solution of potassium hydroxide (20% ; 
30 c.c.) was added and refluxed for 4 hours. CX-Naphthylacetic acid 
which separated on acidification was crystallised from water, m.p. 129*- 
30*0 (1 *6 g.). Boessneck (loc. cit.) and Tiffeneau and Daudel (loc. cit.) 
give m.p. 131*0. 

Oi-CUoromethylnaphthaleru : — It was prepared by the method of 
Wislecenus and Wren (loc. cit.) by chlorination of oc-methylnaph- 
thalene (50 g.). cx-Methylnaphthalene (20 g.) was recovered and 
OC-chloromethylnaphthalene (20 g.) was obtained. 

OZ'Bromomethylnaphthalene : — oc-Methylnaphthalene (50 g.) was bro- 
minated by the method of Mayer and Oppenheimer (loc. cit.) and the 
crude product was directly used for further work. 

CC-Xaphthylacetonitrile : — (A) cx-Ohloromethylnaphthalenc (10 g.) 
when treated with sodium cyanide (6 g.) in alcohol (80 c.c.) and water 
(12 c.c.) gave the nitrile (4 ’3 g.). 

(B) The crude oc-bromomethylnaphthalene on similar treatment 
with sodium cyanide (30 g.) alcohol (500 c.c.) and water (80 c.c.) also 
gave the nitrile (32 g.) 

CC-NaphthylaceHc add (V) : — oc-Naphthylacetonitrile (32 g.) was 
hydrolysed with potassium hydroxide solution (30 per cent; 200 c.c.) 
and hydrogen peroxide (20 Vol. ; 79 c.c.). cx-Naphthylacetic acid 
that separated on dilution and acidification was crystallised from water, 
m.p. 129*-30*O (28 g.). 

Organic Chemistry Laboratory, 

Royal Institute of Science, Bombay. 

{Received: December gg, 1948 ] 

Ji 



A STUDY OF THE OIL FROM THE SEEDS OF 

‘IpomoM Huricata* (H. 0.: ConvolvulacB) 

By K. D. Phadnb, A. V. Reoe, D. G. Pohawikar and S. V. Shah 


T he plant, Ipomoea Muricata (Marathi : Bhora ; Hindi : Mirdii) 
is found in konkan and Deccan hills. It is a large climber with stems 
often muricated. Seeds are 1 *0 cm. long with smooth and polished 
black colour when mature. The seeds are used in konkan as country 
medicine and the whole plant is also used to kill bugs. 

The seeds were extracted with petroleum ether. The petroleum 
ether was distilled off on water bath and the last traces of ether were re- 
moved under reduced pressure. The fatty oil from the seeds of 'Ipomoea 
Muricata has been studied by Bhide and co-workers (J. Indian Chem. 
Soc., 1947, S 4 y 87.) But the Chemical constants and also the percentages 
of the fatty acids in the oil, as determined by them greatly differ from 
those observed by us. It may be possible that the seeds belong to a 
different variety of the species. 

Table No. I 

Physical and Chmical Constants 


Yield . . 

9-50 per cent 

Specific gravity 

0*9232 at 26«C 

Refractive Index 

1*4860 „ 

Saponification Value . . 

201 *30 

Iodine Value . . 

109 *4 ** 

Acid Value 

6*7 

Acetyl Value . . 

14-4 

R. M. Value . . 

1*34 

Polenski Number 

0*81 

Unsaponifiable matter • * • * 

1 -40 per cent 


The insoluble fatty acids : 


The oil was saponified by means of alcoholic potassium hydroodde 
and the soaps were dissolved in large quantity of .water. The unsaponi- 
fiable matter was extracted with ether and the free adds were fibei^d 


**Iodtne value of the oil studied by Bhide and othen. ( J. IndiiMi> -Ghem., 8oc.^947 
2^ 90) is 08*67. Our thanks are due to Mr. K. T. Jodii for the collection of ae^ wid 
j^dae {neliniinary work. 
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by acidifying the soaps with hydrocdilorid acid. The acids liberated 
were taken up in ether and the ether extract was washed free from hy- 
drochloric acid. The ether solution was then dried over anhydrous 
sodium sulphate and filtered. The ether was distilled off and the mixed 
fatty acids thus collected were further dried over calciiun chloride in 
vacuuoi dessicator. The mixed fatty acids gave the following values : 


Table No. II 
Mixed fatty acids 


Yield 

83 *6 per cent 

Titre Value 


Acid Number . . 

194 05 

Mean Molecular Weight 

288 *6 

Iodine Value 

129 -2 


The combined solid and liquid fatty acids were then separated into 
liquid (unsaturated) and solid (saturated) fatty acids by the precipita- 
tion of the solid fatty acids with lead acetate in alcoholic solution. 
(£. Twitchell). 


Table No. Ill 
Separation of the fatty acids 


Mixed adds (taken) . . 

65 *5 gms. 1 


Solid acids (obtained) 

.... 

18 *2 gms. 

Liquid acids ,, 

.... 

46 ‘8 gms. 

IjOSS .. a. 

.... 

0 *60 gms. 


18 *2 gms. of the saturated (solid) acids mentioned above were 
obtained from the different crops of the solid lead salts by decomposing 
them with dilute nitric acid. The liberated acids were taken up in ether 
and dried over anhydrous sodium sulphate and filtered. The ether was 
distilled off and the acids thus obtained gave the following results : 


Crop 

Weight of 
lead' salts 
; (gnw.) 

Wdght of 
adds 
(gms.) 

I 

i 

M. P. 

. 1 

Mole- 

cular 

wdght 

1 

' 7-26 i 

6*63 

68*0 ! 

286 >2 

2 

! 6-18 

5*62 

67*0 

286-0 

3 

6-32 

4-85 

67“C 

286-4 

4 

j 210 

1-20 

66*C 

286-10 





86 


•JOURNAL OF THB UNtVERMTV OF BOMBAY 

Table No. IV 


Solid {saturated) acids 


Melting point 
Neutralisation Value 
Mean molecular weight . . 
Iodine value 


58“C 

195-8 

285-96 

2-69 


The solid (saturated) acids as obtained above were then turned into 
their methyl ester by refluxing the acids with methyl alcohol saturated 
with dry hydrochloric acid gas. 11-4 gms. of these esters were then 
distilled under reduced pressure (2 to 8mm.) and the following fractions 
were obtained: 


Table No. V 


Fraction 

1 

Temperature 

Weight of 
methyl 
esters 

S. V. 

Mean 

Molecular 

weight 

1 

upto 160°C 1 

1 -0805 gms. i 

202 -0 

277 -8 

2 

leo^-ies^c 1 

3 -2851 gms. 

197 -2 

284 -5 

3 

166M70°C 

2 -6736 gms. 

192-8 

291 -1 

4 

170“-175“C j 

1 -1102 gms. 

184-7 

303 -8 

5 

175° onwards i 

1 -7691 gms. 

174-1 

322 -2 

6 

Residue 

j 

1 -2530 gms. 

1 

j • » • • 

• • # • 

Total . . 

1 

i 

11 -1715 gms. 

1 

! 



Each of these fractions of the methyl esters was hydrolysed separately 
with potassium hydroxide and the corresponding fractions of the fatty 
acids were obtained by acidifying the soaps with hydrochloric acid. 
Mean molecular weights and melting points of the different fractions 
(corresponding to the — ^fractions of the methyl esters in table No. V). 
are given in the following table: 


Table No. VI 


Frac- 

tion 

M.P. . Weight of acids 
. (corresponding 

1 to esters in 1 
1 Table V) i 

Neutra- 

lisation 

value 

Mean 

Mol. 

weight 

Percentages 

Palm- 1 

1 1 

Stea- 

ric 

Be- 

henic 

1 

66*C ; 

1 1 * 030 gms. 

212-8 

263-6 

72*86 

27*14 


2 

66*C 

3*130 gms. 

207-77 

270-0 

50*0 

50*0 

, , 

3 

61"C 

2*547 gms. 

203-10 

276-2 

27-86 

72-14 

. , 

4 

69*0 

1 • 057 gms. 

193-7 

289-6 

, , 

90-0 

10-0 

5 

71*0 

1 1-684 gms. 

182-0 

308-2 


67-14 

42-86 

6 

72*0 

1 1-193 gms. 

171-3 

327-6 

• • 

22-32 

77-68 
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The free acids thus obtained from the methyl esters were iurther 
separated into individual acids by fractional precipitation of their 
mag^esiiun salts. Acids were recovered from the magnesium salts and 
crystallised from metliyl alcohol. The first three fractions showed the 
presence of palmitic and stearric acids only and no behenic acid was 
traced in these fractions. The last three fractions showed the presence 
of stearic and behenic acids only and no palmitic acid was traced in 
these fractions. The approximate percentages of the individual acids (in 
the solid portion) are cadculated on these bases : 


Palmitic acid 
Stearic acid 
Behenic acid 
Constituting 


28 *42 per cent 
56 *10 per cent 
16 *48 per cnet 
27 -80 per cent of the 
total fatty acids. 


Unsaturated (liquid) adds : 

After the removal of tlie solid acids as insoluble lead salts of the 
saturated acids, the liquid acids wne liberated with dilute hydrochloric 
acid from their lead salts and extra ’. ted with ether. They were washed 
and then dried over anhydrous >dium sulphate. On removing the 
ether liquid fatty acids were recovere d. The acids, thus obtained, were 
found to have a deep yellow colour and gave the following values. 

Table No. VII 
Unsaturated (liquid) acids 


Iodine value 

175 -8 

Neutralisation value 

194 -15 

Mean Molecular weight 

286 -70 


The liquid fatty acids yield an insoluble hexabromide and so the 
bromination of the liquid acids was carried out in dry ether (Sulphuric). 
10 ’0 gms. of the liquid fatty acids were dissolved in dry ether and the 
solution w 2 is cooled in ice. A cold solution of bromine in the same solvent 
was then gradually added to the solution of the liquid fatty acids with 
constant stirring. The reaction mixture was then left overnight in ice- 
box. Next day a small quantity of a solid bromoderivative was obtained, 
which was filtered off and washed with ether. 


I 

Yield . . . . . . I 

Melting point . . . . . . i 

Bromine content . . . . . . ; 

Bromine content . . . . . . j 

i 


5 '6 gms. 

180°C-181“C 
63 *29 per cent (Found) 
63 ‘31 per cent (Required 
by: CigHsoOgBre) 


J 

Hence this precipitate would correspond to 2 *04 gms. of Limleme add* 
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Frt>m'the filtrate and the washings the' ethei^ wtur removed and the 
excess of bromine was completely washed off With a dilute solution of 
sodium thiosulphate and water. The liquid mass was then mixed Muth 
petrcdeum ether and rubbed for a long time. A solid derivative was 
obtained which was filtered and washed with petroleum ether. 

I 

Yield . . 8 *976 gms. 

Melting Point 114°G 

Qromine content . . . . ^ 53 *18 per cent (Found) 

Bromine content . . 53 *33 per cent (Required 

hy : Cl ||H 3202 Br 4 ) 

Hence this precipitate would correspond to 4 *194 gms. of Linolic acid. 

On removing the petroleum ether a thick red viscous oil was obtained 

i 

Yiled ' 6 *4 gms. 

Bromine content . . . . 41 *87 per cent (Found) by 

Bromine content ^ . 36 *20 per cent Required : 

The high value of the bromine content shows that this portion 
corresponds to a mixture of tetra-bromo-stearic acid and di-bromo- 
stearic acid. Gzdculating on this basis, 6 *4 gms. of the mixture corres- 
ponds to : 

2 *124 gms. of tetra bromo-stearic acid, 

corresponding to 0 *991 gms. of Linolic acid. 

4 *276 gms. of dibromo-stearic acid. 

corresponding to 2 *73 gms. of Oleic acid. 

Thus, 

10 *0 gms. of the liquid fatty acids gave on bromination : 

5 *6 gras, of heXa-bromo-stearic acid, 

corresponding to 2 *04 gnis^. of Linolenic acid 8 *976 gibs. 

of tetrabromo-stearic acid, 

corresponding to 4 *194 gms. of Linolic acid. 

2 *124 gms. of tetra-bromostearic add, 

corresponding to 0 *991 gms. of Linolic add. 

4 *276 gms. of dibromo-stearric add, 

corresponding' tb 2<*73 gms. of Olde add; 
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Hence the compodtion of the unsaturated adds : 


linolenic acid . . 

20 *40 per cent 

Linolic acid 

51 *85 per cent 

Oleic acid 

27 *30 per cent 

Costituting 

72 *20 per cent of the 


total fatty adds. 


* Summing up, the total insoluble fatty adds in the oil are : 


Solid (saturated) acids : 

27 *80 per cent . . 

Liquid (unsaturated) acids 
72 *20 per cent 


Palmitic add. ... 7 *9 per cent 
Stearic acid. ... 15 *31 per cei)t 
Behenic acid .... 4 *59 per cent 
Linolenic acid. . 14 *73 per cent 
Linolic add .... 37 *43 per cent 
Oleic acid 20 *04 per cent 


Unsapomfiable Matter: 

The ethereal washings of the soap were washed with water. The 
ether was removed and the solid compound thus obtained was crystallised 
from alcohol. M.P. 13r-133*’C. 

This unsaponifiable matter gave all the colour reactions characteristic 
of common phytosterols. 


Chemistry Department, 

Rajaram College, 

Kolhapur. 

[Received: February 7, 194 ^ 


*The composition of the insoluble &tty. acids in the oil studied by Bhide and ‘OiSpafp 
(J. Jpd. Chem. Soc. 1947, 24, 90) is given, below for ctanparison : 


Palmitic acid 
Stearic add 
Behenic add 


13*66%'! 

22*66% >40% Solid (saturated) acids. 
8*70%J 


Linolenic acid 
lindic add 
Oleid add 



1 % Liquid (unsaturated) adds. 





ABSTRACT OF THESES 


Dielectric Constants of Liquids and Solids 

By B. R. Yathiraja Iyengar 


NEW relationship between the dielectric constant and dipole 

moment (^ -«*} where j — d for gases and 

J or 1 for liquids and solids has been derived from the considerations of 
quantised orientations similar to those applied in the magnetic case, 
"niese arc also inherent in the previous theories of hindered rotation, 
parallel and antiparallel orientations postulated by Debye. 


The experimental verifications and limitations of the previous 
equations of Debye, Onsager, Wyman, Frdlich and others., in the 
case of dilute solutions and pure liquids have been shown to be due to 
their fortuitously approximating to the new equation. 


The equation for anomalous dbpersion has been derived on the 
basis of the new theories. The previous equation of Debye, Cole, 
Fuoss and others have been critically reviewed. 


Analogous to the introduction of a Curie temperature in paramag- 
netics, the ferroelectric substances like rochelle salt and titanates show 
a characteristic temperature ‘0’. The most general equation previously 
derived connecting dielectric constant and dipole moment now becomes 

-n*) ^ . The introduction of ‘0’ successfully explains the 

temperature coefficients of the dielectric constants of a number of 
liquids and solids. It is found that ‘0’ is near the melting point for 
associated liquids and transition point for crystalline solids. 


The new relationship has been successfully applied to interpret 
the high dielectric constants of a large number of liquids, and solids 
showing molecular rotation. 


(1) Organic halides : — ^The dielectric constants and densities of 
'normal*, 'iio* and 'Urtiaiy* amyl chlorides, bromides and iodides, 'ortho', 
‘msio* and ‘)>ara’chloro and bromo tomenes,chloro and bromo cyclohexanes. 
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*t$rHaty* butyl chloride, *iso' butyl chloride and bromide and ‘iso* propyl 
bromides have been determined and dipole moments calculated and 
quantitatively interpreted on basis of molecular structure. 


(2) Associated liquids : — ^The dielectric constants of water, methyl, 
ethyl, propyl, butyl and amyl alcohols, hydrocyanic and hydrofluoric 
ad^ have been studied. The chzuracteristic temperature ‘0* foi 
alcohols coincides with the melting point. The moments given by the 
new equation conform with the vapour values. 


(3) Amino acids and Proteins : — ^The dielectric constants of aqueous 
solutions of oc, y, 8, ^ and ^ amino acids, peptides, betaines, urea 
and its homologues have been interpreted by the new equation in the light 
of *J(;mtterion' structure. The proteins, myoglobin, gliadin, zein, carboxy- 
haemoglobin, albumin and pseudoglobulin have been studied in aqueous 
solutions. The moments as well as the 'molecular radii' calculated by 
the new equation, have been correlated. 


(4) Plastics : — ^The dielectric constants of polyvinyl chloride, poly- 
vinyl chloroacetate, polychloro-styrene, polychloroprene, polyvinyl 
acetate, polymethyl acrylate, polymethyl methacrylate, cellulose esters, 
*w’ hydroxy-decanoic acid, polymethyl siloxane, v^canized rubber 
and acrylonitrile-ethyl acrylate copolymers have been interpreted by 
the new equation to calculate moments as functions of temperature, 
plasticizer or solvent content and polymerization degree. The mo- 
ments have been interpreted quantitatively on the basis of Jatkar’s 
component law of addition of bond moments. 


(5) The dielectric constants of rochelle salt, titanium dioxide, 
calcium, baritim and strontium titanates have been explained by the 
new equation including a characteristic temperature ‘0’ which corres- 
ponds to the temperature of absorption maxima at which the dielectric 
constant rises from a low value to a maximum peak. Silica also shows 
a similar behaviour. The moments have been further calculated fiom 
the structure. 



NOTES AND NEWS 


The MohiUaetiea of Spliltaat Foacae 


T here has been a world crisis in human affairs for the last many 
years, 'fhe causes of the crisis were supposed to be political and 
economic. One should have expected the crisis to have beoa resolved 
iis a result of the two great World Wars. This has not been the case^ how- 
ever. This diagnosis does not seem, therefore, to be correct. A ccnrect 
diagnosis would have led to the solution of the crisis ere long, particularly 
in view of the fact that there has been so much genius and talent in the 
world, that there have been brought under control such mighty forces of 
nature as a result of the great discoveries and inventions by scientists and 
engineers that a right use of them would easily solve the many complicated 
problems facing the world at the present day. This hope has not, how- 
ever, been fulfilled. This has, naturally, led the great statesmen of the 
world to go deeper into the question and inquire why in spite of so many 
far-reaching researches and so many intellectual giants in the world, the 
crisis has not yet been successfully tackled. What is wrong with the world 
and why is it going the wrong way ? This was a very pertinent question 
put by Pandit Jawaharlal Nehru to the distinguished .scientists, both 
Indian and Overseas, assembled at the annual Sessions of the Indian 
Science Congress held in Allahabad in the first week of January 1949. He 
asked them to probe deeper into the causes of the crisis. 

Sir Stafford Cripps, British Chancellor of the Exchequer, in one of the 
statements made recently by him, explained the world crisis by saying : 
‘'The world crisis is basically a morsd rather than a political or economic 
crisis”. After having made this diagnosis he further siad : “If ever we 
are to see the triumph of our civilization, it will be brought about not by 
our material ingenuity but by our moral strength”, and then recom- 
qoended “some form of personal religion” wheih, he said, ‘‘was essoitial. 
to maintaining the vitality of the spirit”. 

It is now beginning to dawn upon the leaders and statesmen of the 
world that ‘‘knowledge alone, science alone, brains alone”^ is not enough to 
solve our present-day complicated problems, be they economical or politi- 
cal, industrial or commercial, social or educational. A spiritual back- 
ground is neccessry for their solution. What is wanted is a mobilization of the 
spiritual forces of man. The world crisis is psychological. There has been 
a psychological dislocation of man. And unless and until that is set right 
and a proper readjustment made by giving Spirit, the Inner Ruler Im- 
mortal, the rightful place in the constitution of man, there seems to be 
little chance of the crisis ever being resolved. 

1 J. Univ. Bombay, la, Part III, November 1943, ta, Part V, March 1944 and 
13 , Part V, March 1946. 
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In the xxm»» which. Paoditr J^waharhU Nehru ha$u sent, tn Dr. 
lUdhn Kamad MuhberjfCi Ck»nyiener.<tf.the.Ciaiderence.ainCi^ 

and Miorab.to he haainXnclEQOw on Mnrch.6 and^S^.hehasjc^tly 
l»d. stress - on j the; importanoe of; moral values. Pandi^ says : *^n- 
sideration of;cultural and mond values .and. standiMds.ii essential' if we 
have to sdive the probkim, that affect. the. world. tdday^. The.most noti- 
ceable feature of the world of today, including. India, is the divorce bet- 
ween the moral and cultural standards and the business of life”. Quite 
true. 


Pandit Jawaharlal Nehru, Premier of India, deserves to be con- 
gifatuUted.on the generous support and encouragement he has given to 
scientific research, both pure and applied,, by having an ade(;^uate num- 
ber of scientific and technological research laboratories and institutions 
started in different parts of the country and making suitable provision 
for their equipment and efficient working. This is excellent so far as it 
goes and is absolutely necessary for a country like ours which is not thorou- 
ghly explored and exploited so far, both scientifically and technologically. 
But it is not enough. The chief drawback in our present system of education 
is the lopsided development of the individual. The present emphasis on 
the intellectual development requires to be supplemented by starting, side 
by side with the existing city institutions, Garden Universities in ideal 
natural surroundings far away from the din and noise, hurry and bustle, of 
the city atmosphere, where the students may come in close contact with 
nature, and where a greater emphajjis will be placed on the study of 
humanities and on the art of living a simple, clean, noble life of service 
and sacrifice and where there will be exploration, more of man’s own self 
as to what he really is, what his purpose in life, what his goal and destiny, 
than of the outside material world which will of course be carried on in the 
City Universities. The courses of study will have to be so devised in these 
Garden Universities that the students there will go through a regular 
training in Raja Yoga Discipline adapted to the modern conditions of life, 
and that there w'ill he a greater scope for the development of heart and 
higher emotions. In that way there will be a proper balance between the 
head and the heart development. This wall restore the balance which has been 
disturbed. This, again, will serve as an antidote to the danger of a lop- 
sided development of the nation. This will bring about the right ad- 
justment. This will bring about a change on the psychological level and 
consequently, a change of heart and a change of mental attitude. 

That this proposal for the establishment of Garden Universities is a 
sound proposition wall be seen from the following view^ of Dr. Annie 
Besant who was a great thinker and who was also a great genius in 
practical human affairs. She has spoken about the subject we are consider- 
ing above so clearly and so emphatically that it is worth while reproducing 
here her views as they will be found to be very useful and suggestive 
to those who are responsible for laying down policies for their groups 
or conununities, big or small. 

‘Tt is a very common blunder made by many people to suppose 
that spiritual forces have in them something which they are pleased 
to call unpractical, and we continually notice an assumption, which is 
taken for granted without aigument, that if a nation, foe instance,, 
tum^itst^jtqvard? a^ginty^^i^eal, or,i[.^diyi^a^^^ovld 
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devote themselves to the spiritual life, then such a nation is likely to 
be undistinguished along other more evident and visible walks in 
life, and such an individual is likely to lose much of what is called his 
practical value in the world. Such a view of life is a blunder and a 
blunder of the most complete kind. The liberation of spiritual forces, 
the setting free of eneigies on the spiritual plane has a far greater 
effect both on the individual and on the nation in the other regions 
of its activity than can be produced by any of the forces that are 

started on the lower planes of life So that it is true in history, 

as you may find by study, that when spiritual forces are liberated the 
intellectual life of the nation will also leap forward with tremendous 
energy, the emotional life of the nation will show fresh development, 
and even on the lowest plane of all, the physical, results will be 
brought about entirely beyond anything that could have been achieved 
by the energies of the physical plane which are set to work and which 
apparently cause these results. That is a principle, a law, which 
I will ask you to bear in mind, that every force initiated on the 
higher planes, as it passes down to the lower, brings about results 
proportionate to itself ; so that it is the shortest-sighted view of human 
life, and of human activity which imagines that devotion to the spiri- 
tual life, the evolution of the individual in the spiritual world, is any- 
thing but an immense addition to all the forces of progress that work 
on the earth, anything but a lifting up of the world on the great 
ladder up which it is climbing'*.* 


D. D. Kanoa 


t Aaaieilefwit: Sptb 0 lmmtOetiiltism,E$my$uidAiidiim$m,VA ni,pp. 141-181. 



OBITUARY 


The Late Dr. N.L. Phalaikar, M.Se., PluD.i JLXnstP. 

1914—1948 

D r. NAGESH LAXMAN PHALNIKAR was born at Agra on 27th 
July 1914. After matriculating he joined the Willingdon College, 
Sangli and after passing the Intermediate examination from that 
College he Joined Gujarat College, Ahmedabad. Here he came under 
the influence of Dr. Nargund and under his guidance and inspiration, 
Dr. Phalnikar started research work in Chemistry in 1934. For his work 
on three-carbon tautomerism he was awarded the M.Sc. degree in 
Chemistry in 1936. 

In 1938 he was appointed Professor of Chemistry in Sir Parashuram* 
bhau College, Poona, where he continued active work along with several 
Post-graduate students till his death in 1948. In 1939 he was awarded 
ph.D. degree of the Bombay University. He was elected Associate of 
the Royal Institute of Chemistry in 1944, and the Associate of the Ins- 
titute of Physics in 1946. In 1947 he was awarded the Junior fellowship 
of the National Institute of Sciences. 

His work in Chemistry is of varied type. Along with measurements 
of dipole moments and dielectric constants of organic and inorganic 
salts, kinetics of chemical reactions, he carried out several syntheses in the 
anthelmintic series, the most important being the synthesis of santonin, 
Indian vegetable oils and fats, polymerisation of oils, and medicinal 
plants were also investigated. Thus, during the short period of 10 years, 
he was able to carry out work, which would have taken any other person 
twice the time considering the difficulties in obtaining chemicals and 
materials in a laboratory of limited means. He has published about 
66 papers and left enough material for a dozen more. 

Always of indifferent health, he suffered from Tuberculosis of lungs, 
during the last four years of his life. Even during this period he did not 
miss his attendance in the laboratory, and carried on his work with the 
same zest as in the earlier years of his life. He appeared to be cured in 
March 1948, but the disease took a wrong turn and he sank rapidly in 
June. During his last days he was engaged ironically enough in syn- 
thesising anti-tubercular compounds. 

He had a prodigious memory and could cite pages and years of 
obscure references accurately at any time. Of a cheerful disposition, 
he was loved by all who came in contact with him. 


1 


— ^B. V. B. (Poona) 
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THE CIRCULATORY SYSTEM OF 
HYDROPHIS CAERULESCENS, (SHAW). 


By D. V. Bal and K. V. Navathe, 
Department of ^oology, 

The Royal Institute of Science, Bombay. 


The Heart and the Aortic Arches 

Fig, 1 

T he heart of Hydrophis cairulescens is elongated and is situated at 
about one-third length of the animal from its anterior end. It is 
surrounded by the pericardium and consists of a sac-like sinus 
venosus, two thin-walled auricles and a thick-walled ventricle. The right 
auricle is considerably longer than the left as in other snakes. 

The two aortic arches emerge from the base of the ventricle and 
pass forward ventral to the auricles. The left aortic arch arises from 
the right side of the ventricle and the right a little to the left of the 
former. The pulmonary arch starts from the right side of the ventricle 
and runs forward from dorsal to the aortic arches and then turns to- 
wards the lung. 


(A) The Arteries in the Anterior one-third of the Body 

Fig. 2 

The right aortic arch gives off a common carotid artery (G.G.A.) 
which at a distance of about half an inch from its origin gives a short 
slender artery to the thyroid gland (Th. G.) This is the thyroidean 
artery (Th. A.) and has been considered by some comparative mor- 
phologists as the remnant of the right carotid artery. The common 
carotid artery proceeds forward (jn the left side of the neck as the left 
carotid artery (L.G.A.) and then bifurcates near the posterior extremity 
of skull into the left external (L.E.G.A.) and internal (L.I.G.A.) carotid 
arteries respectively. The former supplies the floor of the mouth and 
runs forward by the side of the sheath of the tongue (T.S,). Near the 
symphysis of the jaw it bends round the anterior part of the tongue 
as the labial artery (lib. A.). The latter then continues posteriorly on 
the right side of the tongue, parallel to the left external carotid artery. 
It may therefore be called as the right external carotid artery (R.E.G.A.) 
and is connected with the left external carotid artery by short transverse 
branches. On reaching the posterior part of the skull, it gives off a fine 
branch, resembling the right internal carotid artery (R.I.G.A.), ending 
rather* abruptly. It, like the corresponding vessel on the left side, sup- 
plies blood to the brain and the posterior part of the skull. 
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Fig. 1. The Ventral View of the Heart and the Associated Vessels 
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Fig. 2. Arteries in the Anterior one-third Region of the Body 
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After giving off the common carotid artery, the right aortic arch 
goes a little forward and then turns backwards. At the point where it 
turns, it gives off a big vertebral artery (V.A.) which lies ventral to 
the vertebral column and traverses the whole of the neck region upto the 
base of the skull. I'owards the anterior end it becomes slender and finally 
breaks up into several fine branches (Oe.A.), supplying the oesophagus 
and the muscles in the anterior region of the neck. During its course, 
this vertebral artery also supplies blood to the vertebral column and 
the body muscles through a series of fine arteries varying from 16 to 
24 in mimbej . 

'11 1 C right aortic arch then proceeds further and meets the left 
aortic arch to form the dorsal aorta behind the heart. The left aortic 
arch is stouter than the right but does not give any branch. 

In this snake as in Echis taiinala (3), a secondary lung tissue is 
developed around the trachea in front of the heart and it is called the 
tracheal lung to distinguish it from the bronchial lung. The pulmonary 
circulation in these snakes is somewhat different from that found in snakes 
in which tracheal lung tissue is wanting. The pulmonary arch (Fig. 10. 
P.A.) emerges from the base of the ventricle and runs forward almost 
covered or hidden by the right and left aortic arches. On reaching the 
anterior part of the heart, it turns towards the lung and bifurcates into 
the anterior (’J’r. A.) and posterior (Pul. A.) pulmonary arteries. They 
supply blood to the trachea and the lung respectively. For a short dis- 
tance both these arteries run free from the trachea and the lung in 
which they finally break into capillaries. 

(B) The Arteries in the Middle one-third of the Body 

In this region the dorsal aorta supplies blood to the alimentary 
canal and its associated glands and also to the muscles and vertebrae as 
shown in Fig. 3. 'Fhere are four gastric arteries of which the first (G.A.l) 
divides into two branches on reaching the stomach. The anterior of 
the two (A.G.A.) supplies blood to the mesentery, between the stomach 
(St.) and the liver (Li.) and the posterior (P.G.A.) to the stomach 
prciper. 'I’hc second, third and fourth gastric arteries (G.A.2-4) originate 
from the dorsal aorta one behind the other and branch on the stomach. 
Behind these is seen a big licnogastric artery (L.G.A.) which divides 
into the hepatic (H.A.), the gastric (G.A. 5) and the splenic (Sp. A.) 
ai'teries. Posterior to the licnogastric, the dorsal aorta gives rise to 
the superior mesenteric artery (S.M.A.), 'I'he latter branches into 
two vessels, the anterior of w’hich is the pancreatic (pan. A.) and the 
posterior, the mesenteric (M.A.). All along this region the dorsal 
aorta gives origin to a number of vertebral arteries (V.A. 1-12) which 
supply the vertebral column and the muscles. 

(C) The Arteries in the Posterior one-third of the Body 

The arterial system in this region differs in the two sexes and is 
therefore described under two separate heads. 

(a) Arterial system in the male (Fig. 4). After giving out a number 
of arteries to the gonads, kidneys, alimentary canal and vertebrae, the 
dorsal aorta becomes finer and finer towards the posterior extremity 
where it continues as the caudal artery into the tail. 
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Fig. 4. Arteries of the Male in the 
Posterior one-third Region of the Bod> 


Fig. 6. Arteries of the Female in the 
Posterior one- third Region of the Body 
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An unpaired urinogcnital artery (U.Ug.A.) arises from the dorsal 
aorta, a little behind the superior mesenteric artery and divides into right 
urinogenital artery (R.Ug.A.) and the left genital artery (L.Gcn.A.). 
The right urinogenital artery gives out the first inferior mesenteric 
artery (l.I.M.A.) to the mesentery and then divides into two main 
branches. The anterior of them is the right spermatic artery (R.T.A.) 
and the posterior, the first right renal artery (1 R.R.A.). The former 
before reaching the testis sends out three to four adrenal arteries 
(R.Ad.A.) to the right adrenal body. The left genital artery supplies 
blood to the left adrenal body (L.Ad.) and the left testis (L.T.) only. 

(b) Arterial system in the female (Fig. 5). There is no common 
urinogenital artery as in the male. In the female there are four right 
renal (R.R.A.) and five left renal (L.R.A.) arteries arising directly 
from the dorsal aorta. All the four inferior mesenteric arteries (I.M.A.) 
arise directly from the dorsal aorta unlike those in the male. The 
right (R.O.A.) and the left ovarian (L.O.A.) arteries arise from a 
common point on the dorsal aorta. Each ovarian artery also gives off 
a vessel to the oviduct (R. and L.Od.A.) and another to the adrenal 
(R. and L.Ad. A.). 

The ureters are supplied with blood by three vessels (1,2,3, L.U.A, 
and 1,2,3, R.U.A.), arising from the dorsal aorta. 

The Venous System 

The venous system is better described in two parts, namely, the veins 
in the anterior one third of the body and those in the remaining region. 

(A) The Veins in the Anterior one-third of the Body 

Fig. 6 

The veins in this region consist of the right and left precavals and 
the post-caval opening into the sinus venosus.and the pulmonary vein 
opening into the left auricle. The right precaval is formed by two main 
veins — the right jugular and the common azygos. There is no azygos 
vein on the left side. 

The jugular vein of each side near the posterior end of the skull 
is formed by two veins namely, the external jugular (R.E.J.V. & 
L.E.J.V.) and internal jugular (R.I.J.V. & L.I.J.V.). The internal 
jugular brings blood from the brain while the external jugular 
drains the lower jaw and the floor of the mouth. On its course 
the jugular vein of the right side receives a varying number of small 
vertebral veins (M.V.V.) from the neck rejpon. Before opening into 
the right precaval this vein also receives a small thyroidean vein (Th. V.), 
After receiving these vessels, it empties into the right pre-caval along 
with the common azygos vein. The anterior azygos which is longer 
than the posterior commences half-way between the head and heart 
and receives small veins (M.V.V.) from the vertebral column and the 
adjoining tissues. It may be noted that the right jugular vein does not 
receive the minor vertebral veins behind the commencement of the 
anterior azygos vein. The posterior azygos vein brings blood from the 
vertebral column posterior to the heart and joins the anterior azygos 
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Fig. 6. Veins in the Anterior one-third Region of the Body 
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Fig. 7. Renal Portal System of Male 


Fig. 8. Renal Portal System of Feinaic 
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vein to form the common azygos vein (C. Az.V.). The left jugular vein 
receives one or two small oesophageal veins (Oe. V.) which are abo 
present on the right side. 

The blood from the trachea is drained by the anterior pulmonary 
vein (A.P.V. Fig. 10) which joins the posterior pulmonary vein 
(P.P.V.). The two veins join together to form a common vein which 
empties into the left auricle. 

(B) Th« Veins in the Remaining two-third Region of the Body 

Fig. 7 

Here the venous system mainly consists of the post-caval» the 
renal and hepatic portal systems and associated vessels. The renal 
jjortal system in the two sexes is based on the same general plan but 
differs in some details as described below : — 

The caudal vein (Gaud. V.) is formed by a union of a number of 
small branches from the tail region. Just dorsal to the cloaca, it bifur- 
cates into two vessels, the right and left renal portal veins (R.R.P.V. & 
L.R.P.V.). Each of them goes forward along the outer margin of the 
corresponding kidney between the vas-deferens and the ureter and bran- 
ches in the substance of the kidney. Near the cloaca each renal portal 
vein sends a tributary (T) both of which open into a median rectal vein. 

As the right kidney (R.K.) is placed anterior to the left (L.K.), the 
right renal portal vein is longer than the left. Posteriorly each renal 
portal vein receives a small vertebral vein (M.V.V.). The venous blood 
from each kidney is collected by many small vessels uniting into the 
renal vein (R.R.V. & L.R.V.). Each renal vein runs along the inner 
border of the kidney and receives some minute veins (R.U.V. & L.U.V.) 
from the corresponding ureter. In front of the kidneys the renal veins 
unite to form the post-caval vein (P.C.). The right renal vein before 
entering the post-caval receives two small right deferential veins (R.D.V.) 
from the vas deferens (R.V.D.) and one or two right adrenals (R.Ad.V.) 
from the posterior part of the adrenal gland (R.Ad.). The left renal 
(L.R.V.) receives two deferentials (L.D.V.), four adrenals (L.Ad.V.) and 
a spermatic vein (L.T.V.). The post-caval vein at its commencement 
receives three small adrenals (3 R.Ad.V.) from the anterior part of the 
right adrenal gland and spermatic vein (R.T.V.) from the right testis. 

The post-caval then runs towards the heart and on its way receives 
about six hepatic veins (H.V.) from the liver and two from the body 
wall (B.V.), as shown in Fig. 10. The post-caval finally opens in the 
sinus venosus. 

In the female the right renal vein (Fig. 8, R.R.V.) after emerging 
from the right kidney receives two short oviducal veins (R.Od.V.) from 
the oviduct (R.Od.) and an adrenal (R.Ad.V.) from the posterior part 
of the right adrenal gland. While the renal vein on the left side (L.R.V.) 
rfeceives three oviducal and four adrenal veins. A vertebral vein 
(M.V.V.) opens on the inner side into the left renal vein. A corrcs-* 
ponding Vein b absent on the right side. 
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Just at the junction of the two renal veins a short ovarian vein 
(L.O.V.) from the left ovary (L.O.) opens in the post>caval vein. 
The latter receives four short adrenals (4. R.Ad.V.) from the ante- 
rior part of the right adrenal gland and two ovarian veins (R.O.V.) 
from the right ovary. Beyond this the post-caval receives veins as in 
the male before it opens in the sinus venosus. 

As stated previously the hepatic portal vein (Fig. 9. H.P.V.) receives 
at its commencement a pair of small connectives from the renal portal 
veins. 'I'hroughout its course it runs along the dorsal side of the diges- 
tive lube and receives several short vessels (T j ,T .2 jTs, etc.). A varying 
number of intestinal veins open into the hepatic portal at different levek. 
Beyond the region of the intestine a vein from the pancreas (Pn.V.) con- 
veys blood from that organ into the portal circulation. A little anterior 
to the opening of the pancreatic vein a conspicuous vein(A.Abd.V.)from 
the fat body drains into it. This vein from the fat body is regarded 
as the homologue of the anterior abdominal vein. A short vein (Sp.V.) 
from the spleen also joins it. 

In front of the splenic vein the hepatic portal vein receives a 
large vein (B.V.) from the body wall and then runs forward between the 
liver and the stomach. On its course> it ^ is joined by a number of 
gastric veins (1-6 G.V.). The post-caval lies on the dorsal side and 
the hepatic portal on the ventral side of the liver. The hepatic portal 
vein eventually terminates by giving off many branches to the liver. 
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Abbreviations 

A. Abd. V. 

ss 

Anterior abdominal vein. 

A. As. V. 

ss 

Anterior azygos vein. 

A. G. A. 

n 

Anterior gastric artery. 

A. P. A. 

S3 

Anterior pulmonary artery. 

A. P. V. 

S3 

Anterior pulmonaxv vein. 

B.V. 

S8 

Veins from the body wall. 

Caud. A. 

S3 

Caudal artery. 

Caud.V. 

3S 

Caudal vein. 
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C. Az. V. 

C. C. 

C. G. A. 

D. 

D. A. 

D. V. 

F. B. 

G. A. 

1-4 G. A. 
1-6 G. V. 

H. A. 

H. P. V. 

H. V. 

1-6 H. V. 
1-4 I. M. A. 
Int. 

L. 

L. A. 

L. A. A. 

L. Ad. 

L. Ad. A. 

L. Ad. V. 
Lb. A. 

L. G. A. 

L. D. A. 

L. D. V. 

L. E. G. A. 
L. E.J. V. 
Lg- 

L. Gen. A. 
L. G. A. 

L. I. G. A. 
L. I.J.V. 
V. 


1^, JLj. V . 

L. Md. V. 

L. Mx. V. 

L. O. 

L. O. A. 

L. Od. 

L. Od. A. 

2 L. Od. A. 

L. O. V. 

L. Od. V. 

L. Pcv. 

1-6 L. R. A. 

L. R. P. V. 

L. R. V. 

L. T. 

L. T. V. 

L. U. 

1-3 L. U. A. 
L. U. V, 

L. V. D. 

M. A. 

M. V. A. 

1.13 M. V. A. 
M- V* V* 
pc. 

Oe. A. 

Oc.V. 

P. 

P^A. 

Pane. A. 

Pen. A. 



Abbhsviations — ( contiiMMd) 


Goxnmaa azygos vein. 

Ck>rpora cavernosa. 

Ciomxnon carotid artery. 

Duodenum. 

Dcursal aorta. 

Duodenal vein. 

Fat body. 

Gastric artery. 

First to fourth Gastric arteries. 

First to sixth Gastric veins. 

Hepatic artery. 

Hepatic portal vein. 

Hepatic vein. 

First to sixth Hepatic veins. 

First to fourth Inferior mesenteric arteries. 
Intestine. 

Liver. 

Left auricle. 

Left aortic arch. 

Left adrenal gland. 

Left adrenal artery. 

Left adrenal vein. 

Labial artery. 

Left carotid artery. 

Left deferential artery. 

Left deferential vein. 

Left external carotid artery. 

Left external jugular vein. 

Lung. 

Left genital artery. 

Lienogastric artery. 

Left internal carotid artery. 

Left internal jugular vein. 

Left jugular vein. 

Left kidney. 

Left lingual vein. 

Left mandibular vein. 

Left maxillary vein. 

Left ovary. 

Left ovarian artery. 

Left oviduct. 

I.cft oviducal artery. 

Second left oviducal artery. 

Left ovarian vein. 

Left oviducal vein. 

Left precaval vein. 

First to fifth left Renal arteries. 

Left renal portal vein. 

Left renal vein. 

Left testis. 

Left spermatic vein. 

Left ureter. 

First to third Arteries to the left ureter. 
Vein from the left ureter. 

Left vas deferens. 

Mesenteric artery. 

Minor vertebral artery. 

First to thirteeth minor vertebral arteiiesr 
Minor vertebral vein. 

Oesophagus. 

Oesophageal arteries. 

Oesophageal vein. 

Pancreas. 

Pulmonapr artery. 

. Pancreatic artery. 

Penial artery. 
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Abmbviations — ( continued) 


Pn.V. 

SB 

Pancreatic vein. 

P. Az. V. 

SS 

Posterior azygos vein. 

P.C. 

SB 

Post caval vein. 

P. G. A. 

SS 

Posterior gastric artery. 

P. P. A. 

$m 

Posterior pulmonary artery. 

P. P. V. 

ss 

Posterior pulmonary vein. 

P. V. 

ss 

Pulmonary vein. 

R. or. Rect. 

xsr 

Rectum. 

R.A. 

» 

Right auricle. 

R. A. A. 

tBS 

Right aortic arch. 

R. Ad. 

SS 

Right adrenal gland. 

R. Ad. A. 

=s 

Right adrenal artery. 

R. Ad. V. 

S3 

Right adrenal vein. 

3.4 R. Ad. V. 

SB 

Three and four right adrenal veins. 

R. D.V. 

SS 

Right deferential vein. 

R. E. C. A. 

S= 

Right external carotid artery. 

Rect. A. 

SS 

Rectal artery. 

R.E. J. V. 

= 

Right external jugular vein. 

R. I. G. A. 

ss 

Right internal carotid artery. 

R. I.J.V. 

ss 

Right internal jugular vein. 

R.J. V. 

= 

Right jugular vein. 

R.K. 

ss 

Right kidney. 

R. L. V. 

ss 

Right lingual vein. 

R. Md. V. 

ss 

Right mandibular vein. 

R. Mb. V. 

ss 

Right maxillary vein. 

R. O. 

= 

Right ovary. 

R. O. A. 

ss 

Right ovarian artery. 

R. Od. 

ss 

Right oviduct. 

R. Od. A. 

ss 

Right oviducal artery. 

R. Od. V. 

ss 

Right oviducal vein. 

R. O. V. 

ss 

Right ovarian vein. 

R. Pcv. 

=s 

Right precaval vein. 

R. R. P. V. 

ss 

Right renal portal vein. 

1-4 R. R. A. 

ss 

First to fourth right renal arteries. 

R. R. V. 

ss 

Right renal vein. 

R. T. 

=S 

Right testis. 

R. T. A. 

ss 

Right spermatic artery. 

R. T. V. 

ss 

Right spermatic vein. 

R. V. D. 

ss 

Right vas deferens 

R. U. 

s= 

Right ureter. 

1-3 R. U. A. 

S3 

First to third arteries to the right ureter. 

R. U. V. 

ss 

Vein from the right ureter. 

R. Ug. A. 

ss 

Right urinogenital artery. 

Sp. 

SB 

Spleen. 

S. M. A. 

S3 

Superior mesenteric artery. 

Sp. A. 

ss 

Splenic artery. 

Sp.V. 

sar 

Splenic vein. 

St. 

BS 

Stomach. 

S. V. 

ss 

Sinus venosus. 

T. 

ss 

Tributaries connecting the renal portal and 
the hepatic portal systems. 

Tj to Tj 

ss 

First to the ninth tributaries from the stomach. 

Th.A. 

ss 

Thyroidean artery. 

Th. G. 

= 

Thyroid gland. 

Th.V. 

« 

Thyroidean vein. 

Tr. 

■B 

Trachea. 

Tr.A. 

=S 

Anterior pulmonary artery. 

Sheath or the tongue. 

T.S. 

a 

U. Ug. A. 

=« 

Unpaired urinogenital artery. 

V. 

9sm 

Ventricle. 

V. A. 

■« 

Vertebral artery. 



A CONTRIBUTION TO THE STUDY OF THE 
ROOT HABITS AND ANATOMY 
OF INDIAN PLANTS 

By J. F. R. D’ Almeida and J. P, Correa, 

St. Xavier's College, Bombay 

(Continued from Vol. XVII, Part 3, p. 60) 

PART II 

Ixora alba Linn. 

I. General Remarks and External Features. — This is a small, much 
branched, evergreen tree, smooth in every part and bearing white 
long-tubed flowers in dense compound or decompound, often hemb- 
pheric corymbs. It is found in gardens. The main tree has an ex- 
tensive development of horizontally spreading root-runners which pro- 
duce a large number of daughter shoots by means of root-suckers, 
giving the characteristic gregarious aspect to the plant. An examina- 
tion of the ground in the immediate vicinity of the plant reveals that 
the daughter shoots do not become disconnected but are dependent 
throughout life, to some extent at least, upon the assimilatory activities 
of the parent shoot and of one another. Plate F. shows a part of this 
colony produced from the parent shoot. 

II. Internal Structure. — (Figs. 42-54). Root runners and their 
branches were examined anatomically. Very young roots showing 
the primary vascular tissues could not be obtained. In older roots, 
due to secondary wood development and strong ligniflcation of the 
pith, the identity of the primary vascular tissues is lost. 

A transverse section of a rather young root shows a superficial 
layer of tabular cells some of which are seen to be produced into root 
hairs. There is a single layered hypoderma of larger, somewhat radially 
elongated rectangular cells. Then follows a parenchymatous cortex 
of 10-12 layers or rounded, oval or irregular-shaped thinwalled cells 
with intercellular spaces. Yellowish contents are evident here and there 
in the cortical cells. The endodermal cells are elongated somewhat 
tangentially and they can be easily dbtinguished from the much larger, 
radially elongated, clearer cells of the pericycle within. In older roots 
the pericyclic cells are seen early to divide tangentially so as to cut off 
at first centripetally, a mass of phelloderm tissue. Later on, a few layers 
of thickwalled phellem are cut off centrifugally and the endodermb 
and the primary tissues outside it die off. The phelloderm is considerable 
relative to the phellem of which there is slight development. It b niade 
up ofi rounded or oVal thinwalled cells. Isolated, heavily lignifitid colb 
may be feen in the phelloddrm which is abundantly packed With itarch 
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grains and globular contents. The secondary phloem is slightly deve- 
loped. Rhombohedral crystals of calcium oxalate occur in the phloem. 
The wood is diffuse porous and together with the heavily lignified 
pith forms a solid woody cylinder. The secondary xylem is characterised 
byisihall vessels evenly distributed and often occluded with broXsTnish 
contents. The mjyority of the vessels are solitary or radially paired or 
occasionally in groups of 3-5, fairly close and embedded in fibrous tracts. 
Parenchymatous elements are meagre. Wood fibres are not definitely 
aligned in radial rows. Numerous uni-or biseriate wood rays, packed 
with starch grains traverse the woody cylinder. The pith is composed 
of heterogenous elements, thicker walled cells with extremely small 
lumina being distributed among less thickwalled elements. Starch 
grains and globules, possibly of oil, occur in the pith. 

The strongly developed vascular cylinder especially in the root 
runner ensures the conduction that is necessary for the maintenance 
of the numerous daughter shoots which are dependent to some extent 
upon the mother shoot. Also, there is an elaborate provision for storage 
of superfluous plastic materials in the massive phelloderm and wood rays 
which would be invaluable for the growth of the colony as a whole. 

Carissa Carandas Linn. 

I, General Remarks and External Features. — ^"I’his is a large ever- 
green shrub with a short stem armed with twin, stout short horizontal 
spines. It is distributed throughout India and occurs in the Bombay 
IVesidency, in the Konkan, Deccan, North Kanara and the Ghats. 
The root system consists of a cylindrical tapering tap-root with a few 
slender laterals (PI. G). 

II. Internal Structure. — (Figs. 5*5-62). A tranverse section of an 
old root reveals a many layered phellem which appears concentrically 
stratified due to differential thickenings and impregnation of the tan- 
gential walls of cells of some rows, which alternate with rows of thin- 
walled cells. The cells are mostly rectangular with somewhat wavy 
radiRl walls. Greyish contents occur in some of the cells (latex?). There 
appears to be no phelloderm formed. The phellogen is in direct con- 
tact, on the inner side, with the phloem masses and together with the 
phellem products follows the wavy contours of the phloem. It would 
appear from this, that the phellogen arises from some layer of the phloem 
or immediately outside it. I’he outer phloem is composed of large oval 
or rounded cells aligned in radial rows (phloem parenchyma). Large 
secretory canals holding sticky mucilage occur in this region. The inner 
phk>em is characterised by smaller sieve tissue elements and phloem 
parcndiyma holding starch grains and crystal idioblasts. Small secretory 
canab occur in the inner phloem. Large groups of isolated stone 
cells whose lumina are blocked with yellow contents are seen in the 
fihloem. Uniseriate phloem rays are 'filled with starch grains. The 
wood is diffuse porous with moderate-sized vessels, usually solitary 
or rarely in radial rows, open or plugged with deposits of yellowish 
gum. Contiguous wood rays are seen on one, rarely on both sides, 
fanenchyma is extremely meagre, the greater mass of wood beit^ 
compeied of fibres aligned in radial rows and of irregular shape. Wood 
aKrj«,'Ultttlly -uni- irately biseriate hold abundant starch grains. The 
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primary xylem elements are not easily distinguishable. The pith is 
made up of thickwalled lignified celk and together with the xylem forms 
a solid woody mass. Starch grains and yellowish gummy contents 
frequently occur in the pith. 

Lantana Camara Linn. 

I. General Remarks and External Features. — It is an evergreen 
straggling shrub with recurved prickles on the stems, branches and 
leaves with a strong odour of black currants when crushed. It is a 
native of tropical America and has run wild in many parts of India. 
The plant is shallow rooted consisting of a cylindrical tapering tap root 
with a large number of slender branched laterals arising near the base 
of the tap root and running somewhat horizontally. A few laterals 
also emerge near the apex of the tap root. (PI. H.). 

II. Internal Structure. — (Figs. 63-68). A transverse section of a 
root reveals a wide periderm deep-seated in origin. The phellem cells 
are thinwalled, rectangular and filled with yellow granular contents. 
On the inner side of the phellem is a parenchymatous tissue of oval or 
rounded cells which, it is difficult to say whether it is phelloderm alone, 
or primary cortex and phelloderm. At any rate, it appears that the 
phellogen arises outside the phloem. The phloem calls for no special 
comment. The number of primary xylem bundles could not be easily 
detected. The wood is diffuse porous with vessels either solitary, 
occasionally paired radially, or in groups of 3-5, fairly close and evenly 
distributed with contiguous rays on one or both sides. Parenchyma is 
extremely sparse, the greater mass of wood being composed of wood 
fibres aligned in radial rows. Wood rays, usually uni-or biseriate and 
holding a few starch grains traverse the woody mass. A pith when 
present, is composed of thickwalled lignified cells often indistinguishable 
from the rest of the woody elements and forms, together with the latter, 
a solid woody cylinder. Certain sections of the roots revealed a core 
of balloon-shaped thinwalled parenchymatous cells in the sclerosed pith. 

Vitex Negundo Linn. 

I. General Remarks and External Features. — This plant has been 
described as a deciduous shrub (88) but as far as the present writers’ 
observations go, it is always found in foliage throughout the year. It is 
common throughout the Presidency and in India. It is abundant in 
open waste places and as a hedge plant along roads and fields. 

II. Internal Structure.— {VY^oto XI ; Figs. 69-72). A crow section 
of a root reveals a wide band of periderm composed of thickwalled 
phellem cells having irregular outlines and varying in size and shape 
so that the bark comes off in irregular ragged masses. The phellogen 
giving rise to the phellem is formed from a layer of cells immediately 
outside the pericycle. Cell aggregations, more or less radially disposed 
and having yellow contents, are seen in the phellem. The pericycle. 
consists for the most part of ragged tangential bands of stone cells and 
parenchyma. The phloem forms a relatively narrow ione and calls 
for no»special comment. No starch grains were observed in the phloem 
or itt rays. The wood is radially diffuse porous \rith medium sized 
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vessels more or less evenly distributed and arranged in a radial series. 
The majority are either solitary or radially paired, and embedded in 
heavy fibrous tracts, occasionally with contiguous rays on one or both 
sides or without them. The parenchyma is extremely meagre. The 
greater bulk of the wood consists of fibres, aligned in radial rows. Wood 
rays, usually bi-triseriate consists of somewhat lignified, thickwalled 
cells holding starch grains. The pith becomes sclerosed and together 
with the wood forms a solid woody cylinder. 

Careya arborea Roxb. 

I. General Remarks and External Features . — It is a middle-sized to 
large, deciduous tree with large ovate leaves clustered at the ends of 
branches. It occurs throughout the Bombay Presidency in the deci- 
duous forest and is distributed throughout India and Ceylon (26). 
It is found growing in moist localities, in ravines and valleys and sometimes 
scattered in grasslands (64). The root system consists of a long, tape- 
ring tap root with numerous branching laterals concentrated for the most 
part near the surface of the soil (PI. I). 

II. Internal Structures . — (Photo XII ; Figs. 73-81), Transverse 
sections of old roots were examined. There is a thin strip of periderm 
abutting against the phloem zone. The phellem consists of 3-6 layers 
of thinwalled rectangular cells blocked with brownish contents. There 
is no indication of the formation of a phelloderm. As the phellogen 
directly abuts upon the phloem fibres it would appear that it has its 
origin in the pericycle or in the phloem itself. The phloem is a broad 
zone composed of alternate bands of sieve tissue elements and phloem 
fibres arranged in radial series and separated by phloem rays which 
expand centrifugally. The sieve tissue elements may be recognised 
in the younger parts of the phloem near the cambium but peripherally 
they undergo conversion into starch laiden parenchyma and together 
with the phloem rays which are heavily charged with starch they con- 
stitute an important storage tissue. The phloem rays may be readily 
recognised by dark brown contents in many of its cells. The stele is 
7-arch. The wood is radially diffuse porous, with vessels either solitary 
or in radial rows of 2-5 with contiguous rays on one or both sides. The 
vessels are small and often occluded with brown gummy contents. There 
is a slight disposition into annual rings caused by concentric bands of 
zonate parenchyma, Paratracheal parenchyma is confined to the 
immediate vicinity of tl\e vessels or vessel groups and generally connects 
the vessels laterally with the wood rays. It is often interrupted by fibres 
contiguous to the vessels. Matatracheal parenchyma is very abundant 
and scattered. For the most part it is disposed in uniseriate concentric 
lines separated by rows of fibres and forms a fine reticulum with the wood 
rays. Wood fibres are small, angled and not aligned in radial rows 
forming tangential bands alternating with narrow lines of parenchyma 
and crossed by wood rays. Wood rays, mostly unitriseriate, packed 
with starch grains traverse the woody mass. The stellate condition 
of the primary xylem bundles, each composed of 4-6 contiguous, tan- 
gentially paired elements, is quite apparent. The pith is composed of 
heterogenous elements, viz^ thinwalled unlignified cells holding starch 
^ains and thickwalled lignified cells. Brown contents are rather 
frequent in the cells of the pith. 
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VaQgueria spinosa Roxb. 

I. General Remarks and External Features.— It is a large deciduous 
shrub or small tree with straight, opposite, somewhat sharp spines. 
It is pretty common in India and in the Bombay Presidency occurs on the 
Ghats, in the Deccan, the Southern Maharatta country and Kanara (26). 

II. Internal Structure . — (Photos XIII, XIV). In the transverse 
section of the young root, the superficial layer consists of a single row of 
wedge-shaped cells having their inner tangential and part of the radial 
walls slightly thickened and coloured reddish brown (suberi^ed). Some 
of the cells are produced into root hairs. Beneath this layer is a hypoder- 
ma of polygonal, somewhat radially elongated cells. The cortex is 
composed of 10-12 layers of rounded, oval or irregular-shaped polygonal 
cells with intercellular spaces. Cells with golden brown contents arc dis- 
tributed here and there in the cortex. Acicular raphides of calcium 
oxalate and a few starch grains occur occasionally in the cortex. The 
endodermis is a single layer of oblong cells which resemble the cortical 
cells except that they are tangentially elongated. A single row of still 
smaller thinwalled cells represents the pericycle. The stele is hexarch. 
The vascular cyclinder shows a large, hexagonal mass of wood with 
slightly concave sides at the centre surrounded by a continuous zone of 
phloem, the outer limit of which, opposite to each side of the hexagonal 
mass is seen to be marked by isolated phloem fibre strands. The se- 
condary xylem is characterised by vessels with narrow lumina embedded 
within a compact tissue of wood fibres and, as the pith is also thickwalled 
and heavily lignified, the central mass ot wood appears solid. Starch 
occurs in some of the thickwalled cells of the wood. 

In older roots examined, the outer cortical layers are seen to be 
completely sloughed off by the formation of undulating bands of phellem 
so as to make the roots appear to be alternately ridged and furrowed in 
transverse section. The periderm is deep-seated. Sections show that 
the phellogens are formed successively deeper and deeper in the phloem 
so that masses of phloem tissue including the phloem fibres are cut off. 
The secondary phloem in older roots shows almost continuous tangential 
bands of sieve tissue elements and phloem parenchyma alternating with 
ragged bands of phloem fibres arranged concentrically. Raphides, 
rhombohedral crystals of calcium oxalate and coloured contents charac- 
terise the phloem. Phloem rays broaden out distally and are packed 
with starch. The secondary xylem is characterised by moderate sized 
vessels, evenly distributed, often occluded with pale yellow gummy 
contents, frequently with contiguous rays, solitary for the most part or 
radially paired in the radial or tangential plan, Paratrachcal paren- 
chyma is sparse and confined to the immediate vicinity of the vessels 
or interrupted by fibres contiguous to the vessels with cells peripherally 
flattened. Metatracheal parenchyma is somewhat abundant and 
scattered. Starch grains and gummy brown contents are occasional 
in the parenchymatous elements. Wood fibres are numerous with 
heavily lignified walls and often with completely obliterated lumina. 
Numerous bi-triseriate wood rays, packed with starch grains traverse 
the woody cyclinder. The pith is composed gf thickwalled, lignified 
polygdhal cells which hold starch grains and Drown contents. Fibres 
with narrow lumina are abo present. 
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Brideiia retusa Spren^. 

I. General Remarks and External Features . — ^This is a small or moderate 
sized deciduous tree with variable coriaceous leaves having straight 
parallel lateral veins. Young trees are often covered with strong thorns 
which are of the nature of “root thorns” occurring in Acanthorhiza (33), 
Iriartea (33), Dioscorea prehensilis (33, 39), Moraea (33), Myrmecodia (33) 
and Brideiia pubescens (62). I'hc underground root sytem in a young 
plant consists of a tap root, moderately long, thick, cylindrical and 
tapet ing v. ith long fibrous laterals. In all the plants examined the tap 
root showed a tendency to compression at the base where it passed 
into the stem by forming a knee-shaped bend (PI. J). 

II. Internal Structure.— {Bhoto XV; Figs. 82-84). Anatomical 
study of the root thorn of Brideiia pubescens Kurz. has been made by 
Parija and Misra (62). 'I’he present writers have confined their obser- 
vations to the underground roots of Brideiia retusa Spreng. A trans- 
verse section of the root shows a periderm which is deep-seated in 
origin and abuts on the phloem. It consists of 6-7 layers of rectangular 
phcllem cells heavily suberised and with the tangential walls thickened. 
The phloem consists of sieve tissue elements and phloem parenchyma 
alternating with tangentially elongated bands of phloem fibres which 
are often associated with crystal idioblasts. The phloem fibre has 
a characteristic structure. Its walls show differentiation into an outer 
portion which becomes stained with saffranin and an inner, clear re- 
fractive one which by its thickness often tends to obliterate the lumen 
of the fibre. Phloem rays slightly broaden out centrifugally. The 
stele is triarch. The wood is radially diffuse porous. The secondary 
xylem is made up of large vessels solitary or arranged in radial rows of 
3-5, occasionally with contiguous rays on one or both sides. Parenchyma 
is sparse and shows a tendency to be arranged in zones so as to give a 
faint appearance of growth rings. The wood is mainly composed of 
wood fibres aligned in radial rows with elements having the characteristic 
cell wall thickening seen in the phloem fibres. Numerous wood rays, 
usually uni-, rarely biseriate, heavily packed with starch grains, often 
associated with golden brown contents, radiate through the mass. 


Leca sambucina Willd. 

I. General Remarks and External Features . — It is a perennial evergreen 
shrub, up to 3 m. high with the aerial shoots arising from a somewhat 
woody shortened subterranean stem which bears tufts of adventitious 
roots (PI. K.). The latter are of two kinds, viz- (1) white slender 
flexible roots [a) and (2) fusiform tuberous roots {b). Both types give 
off a few laterals (c). The plant is widely distributed throughout the 
Bombay Presidency occuring in the Western Ghats, Konkan, Ghat 
jungles and in the Deccan. 

II. Internal Structure . — (Photos XVI, XVII ; Figs. 86-97). A 
transverse section of a slender adventitious root (Photo XVI ; Fig. 86) 
shows, in the younger parts, a piliferous layer of more or less tabular 
cells which soon become suberised in the older parts. No phellem 
derived from a phellogen has been observed in these roots. !^neath 
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the piliferous layer is a cortex composed of rounded or oval thinwalled 
parenchymatous cells with intercellular spaces. Cells with slightly 
lignihed walls occur sparsely in the cortex. The endodermis forms an 
undulating ring giving the stele a fluted appearance. The endodermal 
cells are irregular shaped and lilled with black contents. The pericycle 
is thinwalled and holds dense black contents. The stele is 10-arch. 
The xylem masses which occupy the ridges of the fluted column are more 
or less T-or Y-shaped. The vertical stroke of the T or Y being repre- 
sented by the small protoxylem elements and the arms of the Y or the 
horizontal stroke of the T, as the case may be, is made up of 3 larger 
metaxylem elements, more or less polygonal in outline. Tyloses with 
brown contents occasionally occur. VVood fibres and parenchyma are 
abundant. The pith constitutes the main bulk of the root. It consists 
of irregular-shaped cells with intercellular spaces. Cells with starch 
grains, blackish contents, tannin and acicular raphides frequently occur 
in the parenchymatous tissues. 

A transvei'se section of the fleshy tuberous root (Photo XVII ; 
Figs. 86-93) shows the following features : — ^There is a well developed 
periderm deep-seated in origin. It consists of thinwalled rectangular 
phellem cells with straight outlines and blocked with dark brown contents 
(tannin). As the endodermis and primary cortex are not seen, it is 
evident that these layers are outside the jjcridcrm and have been rubbed 
off and that consequently the phellogcn arises on the inner side of the 
endodermis. I'he rather broad zone of oval or rounded cells with inter- 
cellular spaces lying between the phellem and phloem masses is the 
phelloderm. Rounded lignified cells occur in this tissue. The stele is 
either diarch or triarch, with the primary xylem plates meeting in the 
centre or there is some amount of pith. 'I’he secondary xylem masses 
arc situated outside the primary xylem plates and in positions alternating 
with them and separated from one another by primary wood rays which 
extend outwards from the protoxylem elements. At the extreme tip 
of the tuber, the wood is for the most part comjjact and radially diffuse 
porous. The vessels are large, solitary or as many as 2-6 contiguous 
in the radial plane. VVood fibres and wood parenchyma, the former 
predominating, are aligned in radial rows and arc frequently filled with 
dark brown contents. The phloem masses are characterised by sieve 
tissue elements and phloem parenchyma. Druses of calcium oxalate 
and dark brown contents occur in the phloem rays. 

In the tuberous part of the root, a pith-like mass is seen in the 
centre. This mass expands and increases in diameter by the division 
of its cells (“dilatation parenchyma”). Change in the mode of activity 
of the cambium results in the production of greater masses of unligni- 
fied parenchyma, radially aligned, in place of lignified elements, which 
latter are reduced to narrow, radial peripheral wedgeshaped strips or 
small islands embedded in the parenchymatous ground tissue. Failure 
in lignification of potential xylem cells causes the metaxylem areas to 
be broken up and separated from the primary xylem elements so that the 
latter occur as island groups in the central mass of parenchyma. 
Tyloses are abundant and often hold brown (tannin) contents. The 
parenchyma for the most part, forms a massive storage tissue. The 
dominant ergastic product is starch. Cells containing tannin and muci- 
age sometimes associated with raphides occur here and there. 
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In the proximal part of the root there is greater amount of lignified 
tissue with larger vessels than in the tuberous part. The pith is consi- 
derably reduced and surrounded by a narrow zone of solid wood. The 
peripheral strips are more massive and more heavily lignified than in 
the tuberous part. 

A transverse section of a lateral root (Figs. 94-96) shows a piliferous 
layer of more or less tabular cells. There is a parenchymatous cortex 
of rounded or oval cells with intercellular spaces. The endodermis is 
a well defined layer consisting of large cells with irregular outlines. 
The stele is 5-arch. The xyleru masses arc radially contiguous or T- 
or Y-shaped as in the slender adventitious root. A large pith is present. 
Secondary growth takes place in the usual way. Periderm formation 
is slight. The endodermis is persistent and conspicuous by its well 
defined cells. The wood is radially diffuse porous. Wood fibres and 
wood parenchyma are present. 

From the above observations it will be seen that the roots are 
hcterarchic (Figs. 97). The slender flexible adventitious roots are poly- 
arch, the xylem and phloem strands ranging up to 10 each. The tuber- 
ous roots are either diarch or triarch, whereas the slender laterals coming 
off from the tuberous roots may be as many as 6 arch. Hcterarchic 
roots have been reported in various plants by De Bary (7) and Majumdar 
(54). The view here held in regard to the hcterarchic roots of Jjtea 
sambucina is not inconsistent with the conclusions arrived at by Liese 
(52) that in any particular species the greater the number of primary 
xylem bundles the greater would be the abundance of rootlets and there- 
fore the potential absorptive surface of the juvenile root system. But 
in the cases recorded so far it appears that size is a factor determining 
the number of vascular strands, the thicker roots having more strands than 
the thinner. In Leea sambucina however, the number of strands is in 
inverse relation to size. It would appear that in this case the number 
of strands has some relationship to the potentiality of these roots for 
tuberisation, roots with fewer number of strands becoming more readily 
tuberous than those in which the strands are in greater number. The 
intermediate number of strands, viz> 5, in the slender laterals of the 
tuberous root seem to suggest that these roots have still some potentiality 
left for tuberisation. The larger number of strands in the slender 
flexible roots and laterals as compared with the tuberous roots is indicative 
of the relative roles of these roots in regard to conduction. 

Datura fastuosa Linn. 

I. General Remarks and External Features. — ^Although Datura has 
been described as an annual in the Floras this plant is not an annual. 
It is common on rubbish heaps throughout the Bombay Presidency 
and can be readily recognised by its large, white or cream coloured, 
trumpet-shaped flowers which are as much as 7 in. long (25). It has a 
persistent tap root with numerous slender, finely remifying laterals 
(PI. L) The colour of the roots is silvery white. 

II. Internal Structure. — (Photo XVIII ; Figs. 98-102). The trans- 
verse section of a tap root shows a massive periderm composed of iifegular 
squarish phellem cells developed from a phellogen deeply placed in 
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the cortex. Here and there on the periphery of the periderm may be 
seen small masses of the disintegrating primary tissues. Beneath the 
{^ellem and radially continuous with it are a few layers of more or leas 
oblong or oval cells with intercellular spaces. These constitute the 
phelloderm. On the inner side of the phelloderm is a narrow zone of 
other similar slightly smaller cells whose outer layers appear to be crushed. 
This, from its position with reference to the pericyclic fibrous strands 
is to be regarded as the remnant of the primary cortex. As there is 
no distinct endodermis to demarcate it from the pericycle, the latter 
tissue appears to be continuous with the primary cortex. But the position 
and extent of the pericycle can be more or less made out by the distri- 
bution of the pericyclic fibres occurring singly or in groups in the mass 
of tissue outside the phloem. Starch grains, druses of calcium oxalate 
and calcium sand are distributed in the parenchymatous tissues. The 
stele is tetrarch. The secondary xylem is characterised by numerous 
rounded vessels, solitary and tangentially paired, occasionally in groups 
of 3-4, embedded in compact tissue mostly of fibres and together with 
the latter forming irregular, often island masses separated by correspond- 
ing masses of unlignified thinwalled parenchyma from which the wood 
rays are indistinguishable. The main bulk of the root is composed of 
parenchymatous tissue packed with starch and also containing druses 
of calcium oxalate and calcium sand pointing to the obvious role of the 
root as a storage organ. 

The transverse section of a lateral root shows a massive periderm 
composed of rectangular, tangentially flattened thinwalled phellcm cells 
placed in regular rows. The close proximity of the phellem cells to the 
pericyclic fibrous strands with only 1-2 rows of parenchymatous cells 
intervening, suggests that the phellogen producing the phellem is derived 
from the parenchyma of the primary cortex abutting on the pericycle 
and scarcely, if at all, any phelloderm is produced. The stele is tetrarch. 
The secondary xylem is characterised by fewer but much larger vessels 
than those found in the tap root. They are fairly evenly distributed. 
Wood fibres are sparse and immediately contiguous to the vessels. 
There is an extensive thinwalled unlignified parenchyma. Wood rays, 
broadening outward, are confluent with the tangentially placed paren- 
chyma of the wood. Starch grains are abundant in the parenchy- 
matous elements. The primary xylem aggregrations of 4-5 contiguous 
elements can be noted clearly. The extensive development of paren- 
chyma in both the tap and lateral roots suggests the storage function 
of the root. 


Qossampinus malabarica Men-. 

(—Bombax malabaricum DC.) 

I. General Remarks and External Features . — It is a deciduous tree 
with a straight erect, buttressed trunk and wide spreading branches. 
The stem and branches are armed with conical prickles. It is very 
common and found widely distributed throughout India and Burma. 
The root system (PI. M) consists of a greatly thickened fleshy tap root, 
reddish tan in colour, somewhat cylindrical and tapering upwards and 
downwards from the fleshy part. A few or many lateral roots arise 
chiefly from the upper part of the main root. 
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II. Internet Structure. — (Figs. 103-110). A cross section of a thin 
slender lateral root reveals a wide periderm, deep-seated in origin. In 
very young roots, the cells directly abutting upon the spices of the phloem 
wedges are seen to divide thus indicating that the phellogen arises just 
outside the phloem. In such sections, no phelloderm was observed, 
but in older roots there are found a few layers of rounded or oval cells 
with intercellular spaces intervening between the phellogen and the 
tips of the phloem wedges. These obviously constitute the phelloderm. 
The phellem is a broad band of thinwalled rectangular cells with straight 
outlines. The phloem is made up of triangular wedges converging to- 
wards the periderm and separated by ccntrifugally broadening ra^'s. 
Each wedge-shaped mass is composed of tangential bands of sieve tissue 
elements and phloem parenchyma alternating with phloem fibre strands 
and separated radially by secondary phloem rays. Starch grains, 
druses and brownish contents are frequently present in the wide phloem 
rays. The stele is pentarch. The wood is diffuse porous, with large 
vessels, rather distant, solitary or mostly in radial groups. Tyloses are 
abundant and often plugged with brown contents (mucilage). Wood 
parenchyma is abundant. Metatracheal zonate parenchyma forms 
a reticulum with the wood rays. Wood fibres, angled and irregularly 
distributed throughout the mass of xylem, alternate concentrically with 
wood parenchyma. Wood rays, usually uni biseriate are thinwalled. 
The pith, when present, consists of thinwalled parenchyma. All the 
parenchymatous elements arc filled with starch grains, druses, dark 
brown contents and mucilage. 

The fleshy tap root consists mainly of storage tissue produced by a 
cambium. This, instead of forming normal vascular elements, gives 
rise for the most part to unlignified parenchyma. A few wood elements 
slightly lignified, however, are formed at intervals but owing to the ex- 
tensive development of parenchyma these become isolated as islands 
aligned radially. There is a central core of lignified woody elements 
which indicates that the cambium in the young root produces, at first, 
normal vascular tissue, 'l ite tracts of lignified elements may be clearly 
compared and brought into relief in slices of the root treated with 
phloroglucin and hydrochloric acid. There is also an extensive deve- 
lopment of wood and phloem rays. The phloem forms a broad zone as 
compared to the corresponding phloem of the less tuberised laterals, the 
greater mass being composed of phloem parenchyma. Together, the 
xylem and phloem form a massive storage tissue heavily charged with 
starch, mucilage and tannin. 


Lannea graiidis Engl. 

( Odina Woodier Roxb.) 

I. General Remarks and External Features. — I'his is a moderate sized 
deciduous tree with a spreading crown, stout brnnchlets and compound 
imparipinnate leaves, crowded about the ends of branches. It is a com- 
mon tree in mi.xed deciduous forests throughout the greater part of India 
and is also found in Ceylon and Burma. The root system (PI. N.) 
consists of a thick somewhat fleshy, cylindrical, tapering primary root 
with long fibrous laterals. 
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II. Internal Structure . — (Photo XIX; Figs. 111-115). A transverse 
section of a thin, slender lateral root shows a periderm deep-seated in 
origin which is seen to graduate from an inner transparent zone of thin- 
walled rectangular phellem cells with extremely sparse yellowish to 
orange brown contents through cells which become deeper in colour 
outwards till finally the outermost rows of cells form a complete opaque 
dark brown band. On the inner side, the periderm again graduates into 
4-6 rows of oval cells which also become opaque forming a yellowish 
brown band round the central cylinder. This is obviously the phelloderm 
and its position with reference to the strands of pericyclic stone cells 
which are found immediately inside indicate that the phellogen which 
has given rise to tlie periderm has its origin just outside the stele. The 
secondary phloem is characterised by ragged tangential bands of irre- 
gularly angled phloem fibres alternating with corresponding sieve tissue 
elements and phloem parenchyma holding brown contents (tannin). 
As the ray parenchyma also holds dark contents, the phloem masses 
appear to be separated into tangentially elongated areas. Gum canals are 
distributed in the phloem. Associated with the phloem fibres are soli- 
tary crystal idioblasts. Rhombohedral crystals, druses and starch grains 
are distributed in the phloem rays. The wood is diffuse porous. The 
secondary xylem is characterised by numerous fair sized vessels evenly 
distributed and generally with contiguous rays on one or both sides. 
The majority are solitary, 2-contiguous or in radial rows of 3-4. Tyloses 
occur, well developed in the outer zones but feebly so towards the 
centre. Orange brown contents and globose echinulate crystal bodies 
occur in the cells of the tyloses. The greater bulk of the wood is com- 
posed of diffuse parenchyma and of fibres aligned in radial rows and 
tangentially flattened. Wood rays are usually uni-, bi-, rarely triseriate. 
Orange brown contents are relatively copious. Starch grains are few. 
Here and there cchinoid bodies resembling crystals are to be seen. 
The stele is 7-arch. The pith consists of thickwalled lignified cells 
holding starch. 

The fleshy tap root is characterised by a massive development 
of storage tissue which constitutes the bulk of the tuber. As in Gossam- 
pinus malabarica, there is a central core of lignified tissue which shows 
that normal vascular elements are at first formed by the cambium. 
Later on, the cambium produces for the most part unlignified elements. 
The greater part of this tissue consists of a massive storage parenchyma 
in which are seen distributed feebly lignified vessels, aligned distantly 
in radial rows. The phloem also forms a rather broad band composed 
mainly of storage parenchyma. Starch is the main ergastic product. 


(7b be continued) 
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Vitex Negundo Linn. 
XI. — 'r. S. of the root. 


Careya arbor ea Koxh. 

XII. T. S. of thr root . 








Vangueria spinosa Roxb. 

XIII. — T. S. of a young root. 
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Bridelia retusa Sprt^njtr. 

XI \ . I . S. ol an f)I(l root. 




X\’l. 'r. S. of a slriulcr lit xi- 

root showing slii^ht 
inilintioii ol .s(’con(iai\ 
growth. Outer sube'isecl 
layers, cortex, 3 groups of 
xylem and phloem and 
massive storage pith can 
he seen. 
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XVII. r. S. of the tu!)erous 
root (rrntral portion) 
shovviiifaf 3 primary xylem 
groups in the centre separa- 
ted from tile metaxylem 
by uiilignified storage 
parenchyma. 


Datura fastuosa I.inn. 
XVIir. r. S. of the root. 
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Ixora alba Linn. 

Fig. 42. -Portion of the T. S. of the young root : Kp, superfici«il laver ; Hyp. hypo- 
(ierma; Pc, parenchymatous cortex (x 450). 

Fig. 43. Portion of the T. S. of a young root showing inner cortex: Etid, endocier- 
mis ; per, pericyde (x 450). 

Fig. 44. — T. S. of a young root showing a portion of the central cylinder; End, 
endodermis; per, pericyde ; ph, phloem ; xy, xylem ; uf, wood fibres ; p, pith (x 450). 

Fig. 45. T. S. of a young root showing the thimvallcd pith (x 450). 

Fig. 46. T. S. of a slightly older root showing : pi, thinwalled phelkm (x 450). 

Fig. 47.* T. S. of a still older root showing phellem cells considerable tl^ckwalled; 
per, pericydic phellogem ; phd, phelloderm (x 450). 




Fig. 48. — ^T. S. of a still older root sucker showing phellodenn cells paek^ with 
starch grains (x 460} . 

Fig. 49. — ^T. S. of an old root showing : ph, phloem tissue with crystals Xy, xylem 
(x 460). 

Fig. 60. — ^T. S. of an old root showing close up of wood : V, vessel ; uf, wood fibres 
(x450) 

Fig. 61. — T. S. of an older root showing vrood fibres blocked with bl^ck contents 
(x 460). 

Fig. 62. — T. S, of an old root showing a heterogenous pith (x 460). 

Sig. 63.~-T. S. (diagrammatic) of a young root showing central cylinder surround* 
ed byp^loem (dotted) a^ phellem (cross hatoied) (x 60). 

Fw. 64. — ^T. S. (diagrammatic) d* an old root sucker showing tissues as in Fig. 68. 
Phellodenn hatched (x 60). 


Ctfisa Carandas linn. 

Fig. 56. — Portion of the T. S. of a young root showing phellcm (x 460). 

Fig. 66. — Portion of the T. S. of an old root showing : pl^ phellem concentrically 
stratifi^ due to differential thickenings (x 450). 

Fig. 67. — Portion of the T. S. of a young root showing : op^ outer phloem ; sc^ 
secretory canals (x 100). 

Fig. 68. — Portion of the T. S. of a young root showing : ipy inner phloem with 
cells containing crystals ; c, cambium ; xj, xylem (x 450) . 

Fig. 69. — Portion of the T. S. of an old root showing : stc, stone cells groups in the 
inner phloem ; op, phloem ; ipy inner phloem (x 100). 

Fig. 60. — Portion of the T. S. showing close up of wood : V, vessel ; ttf, ^wood fi- 
bres ; wTy wood rays ; wpy woiod paJrctichyma (x 460). 

Fig. 61. — Portion of the T. S. of a young root showing lignified pith (x 460). 

Fig. 62. — ^T. S. (diagrammatic) of the root showing central woody cylinder surround- 
ed by phloem (dott^). Secretory canals blank circles among dots. 

Stone cells hauled. Phellem cross hatched (x 26)« 
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Lantana Camara Linn. 

Fig. 63. — ^T. S. (diagrammatic) of the root showing central woody cylinder surround- 
ed by phloem (dotted). PhcUcm cross hatched (x 26). 

Fig. 64. — Portion of the T. S. of the root showing : ply phellcm ; phy phellogen cells 
in active division; coy parenchyma on the inner side of the phellogen (x 4^) . 

Fig. 66. — Portion of the T. S. of the root showing : phy phloem ; cay cambium ; Wy 
wood (x 460). 

Fig. 66. — ^T. S. of the root showing close up of wood. F, vessel ; wfy wood fibres ; 
WTy wood rays ; wpy wood parenchyma (x 460). 

Fig. 67. — Central portion of the T. S. of the root showing ; py pith cells thickwalled 
and Uglified (x 460). 

Fig. 68. — Central portion of the T. S. of the root showing : py balloon shaped thin- 
walled cells in sclerosed pith (x 460). 



Vitex Negundo Linn. 

Fig. 69. — Portion of the T. S. of the root showing : pi, irregular shaped phellcm 
(x450). 

Fig. 70. — Portion of the T. S. of the root showing : per, pericyclic stone cells and 
parenchyma ; ph, phloem ; ca, cambium ; xylem (x 460). 

Fig. 71.~T. S. of the root showing close up of wood : V, vessel ; wf, w-ood fibres ; 
wr, woor rays (x 460), 

Fig. 72.— Central portion of the T. S. of the root showing sclerosed pith cells (x 460). 
Careya arborea Roxb. 

Fig. 73. — ^T. $. of the slender root showing phellcm abutting against phloem (x 360). 

Fig. 74. — T. S. of the stout root showing phellcm abutting against phloem : p, soft 
phloem (x 360). «» 

Fig. 75. — T. S. of the slender root showing the phloem tissue : pf^ phloem fibres ; 
pr, phloem rays ; p, soft phloem. Cells containing tannin black (x 360) . 

Fig. 76. — T. S. of the stouter root showing sieve tissue elements and phloem fibres on 
cither side of broad phloem rays, (pr) (x 360). 

Fig. 77. — ^T. S. of the slender root showing close up of wood : V, vessels ; wf. wood 
fibres ; vup, wood parenchyma (x 360) . 







Fig. 78. — T. S. of the stout root showing close up of wood : V, vessels ; less strong 
lignified ; wf, wood fibres : u>p, wood parenchyma ; tvr, wood rays (x 225) . 

Fig. 79. -Same as Fig. 18. Close up of wood abutting against pith (x 450). 

Fig. 80. T. S. of the central portion showing disposition of the primary xylem 

elements, (M) (x 450). , . ^ 

pig^ 81.— T. S. of the central portion of the stouter root showing a storage pitn 

(x 460).’ 

Bridelia retusa Spreng. . . , i 

Fig. 82. — T. S. of the root showing : phellcm, {pi) abutting against the pnioen, {p) ; 

yj/*, phloem fibres (x 360). , Tr i r a 

Pig, 83. T. S. of the root showing a close up of wood : V, vessels ; wf^ wood fibres, 

wb, wocS parenchyma ; wr, wood rays (x 4.50). ^ ^ 

Fig. 84.— T. S. of the central portion of the root showing disposition of the priionry 

xylem groups, {px), (x 460). 
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Leea sambucina Willd. 

Fig. 85. — T. S. (diagrammatic) of the slender flexible root showing 10-arch 
arrangement. Ground tissue (cortex and pith) dotted (x 16). 

Fig. 86. — T. S. (diagrammatic) of the tuberous root at the extreme tip showing 
triarch stele with compact secondary wood. Phloem hatched; groups of rotmd lignified 
cells outside the phloem shown black; phelloderm dotted; peripheral black outline 
represents the phcllem (x 16). 

Fig. 87. — ^T. S. (diagrammatic) of the fleshy tuber showing islands of lignified 
wood embedded in unlignificd parench>TOa white. Vessels 1, 2, 3 in the centre ; wavy 
lines indicate the trend of the central mass of parenchymatous cells; cambium shiwn as 
double lines; phloem wedges dotted; peripheral black outline represents the phellem 
(x 16). 

Fig. 88. — ^T. S. of the fleshy tuber (peripheral portion) shovdng: pl^ phellem; 
fM, phelloderm; Ir, lignified cells; phy phloem; pr, pMoem rays; ca^ cambiiun; uwp^ 
unlignified xylem tissue (x 150). 

Fig. 89. — ^T. S. of the fleshy part of the tuber showing lignified xylem consisting 
of vessels, F, wfy wood fibres surrounded by imlignified xylem parenchyma (x 160). 

Fig. 90. — T. S. of the fleshy tuber (central portion) showing a single isolated 
primary xylem group surrounded by parenchyma (x 150). 
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I’lg. 91. — T. S. (di.igramm I'ic) of the proximal part of the root showing greater 
amount of lignified tissue as comp ’•ed with the tuberous root. Shading and explan- 
ation in text of Fig. 87. (x 16). 

Fig. 92. — ^T. S. of the proximal ’art of the tuber (peripheral portion) showing; 
F, vesMls; wf, wood fibres; Iwp, lignified j’arenchyma. Rest as in Fig. 87. (x 160). 

Fijg. 93.--T. S. of the proximal part of the tuber (central portion) showing 
unlignified pith in the centre bounded by 3 primary xylem strands (x 160). 

Fig. 94.— T. S. (diagrammatic) of the lateral root showing the pcntarch arrange- 
ment (x 16), o » 

Fig. 95.~T. S. of the lateral root (peripheral portion): Rh, root hairs; co, cortex: 

endodermis (x 150). 

Fig. 96.— T. S. (diagrammatic) of the lateral root showing secondary growth, 
Phlolsm hatched. Endodermis a bltuk line (x 16). 
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Fig. 97. — Diagram showing heterarchic nature of root system. Explanation as 
n text. 

Datura fastuosa Linn. 

Fisr- 98. — T. S. (diagrammatic) of the tap root showing islands of lignified tissue 
consisting of vessels surrounded by other lignified elements black; unlignified xylem 
white; phloem dotted; phclloderm hatched; phcllem cross hatched (x 16). 

Fig. 99. — ^T. S. (diagrammatic) of the lateral root showing lignified elements 
black; vessels blank circles in the black; phloem dotted; rays as radial lines; phclloderm 
unshaded; phcllem cross hatched (x 16). 

Fig. 100.' — ^T. S. of the slender lateral showing: />/, phcllem; per, pcricyclic fibres; 
ph, phloem; ca, cambium (x 226). •• 

Fig. 101. — ^T. S. of the slender lateral showing a portion of the metaxylem; 
V, vessels; uf, wood fibres; tvp, wood parenchyma; nir, wood rays fx 226) . 

Fig. 102. — ^T. S. of the slender lateral (central portion) showing primary xylem 
elements (x 226). 
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105 


Gossampinus malabarica Merr. 

Fig. 103. — ^T. S. (diagrammatic) of the fleshy tap root. Lignified portions of the 
wood shown by radial lines. Outer wood disposed in rings (annual rings) cambium 
shown as concentric lines. Phloem black. Parenchyma white. Phellem shown as 
black lines peeling off at the periphery. Natural size. 

Fig. 104. — T. S. (diagrammatic) of the fleshy tap root showing phellem, cross 
hatched; phloem dotted; phloem fibres, black; cambium hatched; phloem ray 
parenchyma, white; vessels surrounded by lignified tissue shown black; unlignified 
xylem shown cloudy (x 16). 

Fig. 105. — ^T. S. (diagrammatic) of the fleshy tap root (central portion) showing 

primary xylem elements (x 16). 

Fig. *106. — T. S. (diagrammatic) of slender lateral root. Phellem cross hatched; 
phloem ray parenchyma white; phloem dotted; phloem fibres black; cambium shown 
as double line surrounding the wood (x 16). 
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Fig. 107. — T. S. of the slender root showing: /?/, phellem abutting gainst ph^ 
phloem; pf, phloem fibres (x 60). 

Fig. lOS. — T. S. of the slender root showing a portion of the inner phloem with 
pf, phloem fibres alternating with sieve tissue elements and separated by ppar^ phloem 
ray parenchyma. Cells t\rith brown contents black; ca^ cambium; xy^ xylem (x 60). 

Fig. 109. — R. S. of the slender root showing close up of wood: F, vessels with 
tyloses, wpy paratrachcal parenchyma; wf, wood fibres; mt, wood rays (x60). 

Fig. 110. — T, S. of the slender root (central portion) showing the heptarch 
arrangement of the primary xylem elements (x 50). 

Lannea grandis Engl. 

Fig. 111.— T. S. (diagrammatic) of the fleshy tap root showing pheKcm cross 
hatched; phloem dotted; phloem fibres black; cambium lined; ray parenchyma un- 
shaded; vessels outlined black; wood fires hatched (x 240). 

Fig. 112, — Portion of the T. S. of the root showing: ply phellem; phd, phello* 
derm (x 460). 
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Introduction 

I N the vast field of ‘shell collection’ many a field-naturalist has ‘put 
in his sickle but the harvest is so abundant that even the most negli- 
gent search of a straggling gleaner may be rewarded with a sheaf.’ 
Shell life in sea is as rich as insect life on land both in quantity and 
variety. Except in the frigid zone where it is extremely cold, the 
sea coasts of the world have their own representatives of molluscan life. 
The opulence and splendour of Mollusca of the tropical Indo-Pacific 
Region are too well known to need any special mention. “A tropical 
beach especially where there is a good tide foil and considerable variety 
of station, abounds in Mollusca to an extent which must literally be seen 
to be believed.” Since the days of the Expedition of H.M.S. “Challenger,” 
much marine Biological work has been done especially in Conchology — 
the study of Molluscan Fauna. Many collections have been made since 
1887 from the coasts of India and Burma, and lists of such collections 
are available in the principal museums and libraries. There is still much 
more to know about the shells of the Indian sea coasts not only with 
regard to the number of species but also their ecology and distribution. 

So far as the Bombay shells are concerned, the only comprehensive 
catalogue available is the list of the marine Mollusca of Bombay, pub- 
lished by Messrs. Melvill and Abercrombie in the Memoirs and Pro- 
ceedings of the Manchester Literary and Philosophical Society — Session 
1892 — 1893. Although more than fifty years have now elapsed since 
its publication, no addition or supplement to this list appears to have 
been made so far. In the Proceedings of the Zoological Society of 
London (1906) however, Messrs. Melvill and Standen, in dealing 
with the Mollusca of the Persian Gulf, Gulf of Oman and Arabian Sea, 
have included the Bombay shells also, previously enlisted in Melvill 
and Abercrombie’s list, with a few additions and slight changes iA the 
nomenclature. 
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. The following paper contains an account of the bivalves collected 
by us from the Bombay sea-shore. It marks an advance over Melvill & 
Abercrombie’s list in that a few more species, not recorded previously, 
have been included here and an attempt is made to give the description 
and ecology of many of the shells recorded. Melvill’s list includes the 
Mollusca occurring both in and around Bombay and also some from the 
Konkan coast up to Ratnagiri ; whereas the present list is based chiefly 
on the collections made from the beach between Uadar and Randra of 
the Bombay Island. Out of the 95 species of Lamellibranchs catalogued 
by Melvill and Abercrombie occurring in the whole of Bombay we have 
been able to secure froniMahim beach alone 90 species of Pelecypoda, 
besides a good many others which were not recorded before. A more care- 
ful search, under the guidance of more experienced Ecologists and employ- 
ment of dredging and trawling methods, should undoubtedly reveal many 
more species of Mollusca in this area and their distribution in height. 

The one drawback of Bombay is that many parts of the local sea- 
shore are rocky and at the same time muddy owing to the constant 
shilling of black slime and dirt through the creeks around. The coastal 
waters are never clear but always brackish, and the condition is 
rendered worse by the discharge of the city sewage all around. This 
is perhaps the chief reason why the number of species of the marine 
Mollusca of Bombay is less than that in other parts of the Indian sea- 
coast like Madras and Rameshwaram. 

The dirty nature of the waters also conceals many species from the 
eyes of the collector, while the trap rocks render dredging operation 
difficult and even impossible. With all her drawbacks, however, 
Bombay has several beautiful species of Mollusca to her credit and shell 
collection here is by no means a less interesting or fascinating hobby 
than in Madras or any other sea-port of India. 

For the purpose of our study under the above caption we selected 
the beach between Dadar and Bandra, because apart from the factor of 
personal convenience, experience has revealed that this portion of 
Bombay is an ideal locality for shell collection in so far as it presents a 
range of different sites favouring the existence of different kinds of Mollus- 
can life. Thus towards its north the Bandra creek opens into the Mahim 
Bay, and in its expansive estuary fluviatile species of bivalves thrive. 
Just south to this area are chains of rocks covered with mud and with 
characteristic oyster-belts. Here is an ideal place for the study of the 
shore-rock fauna. Most of the members of Ostreidae, Mytilidae, 
Anomiidae, Pectinidac and Arcidae can be collected from here in the 
living condition. To the south of this rocky region is the sandy beach 
with mud flats and lagoons. In this area the littoral zone, exposed 
during low tides, is very extensive, and here is a hot-bed for bivalves of 
different kinds. During the monsoon many species, which are rare in 
other seasons of the year, are collected. 

“The classification of Pelecypoda has long presented great difficulties, 
for the different structures such as shell, muscles, siphons, etc., that have 
successively been employed as bases of classification, have not given 
satisfactory results.” In the phylogenetic classification of Lamelli- 
branchs into Orders, it is the structure and disposition of the respiratory 
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gilb that are at present depended upon, and Ray Lankester was the first 
to suggest the taxonomical value of gills. The arrangement of Orders 
followed in colleges and Universities is therefore that given in Ray Lan- 
kester’s Treatise on Zoology, Part V, Mollusca (author Pelseneer, 1906). 
In this paper, however, we have adopted the arrangement given in 
TTiiele’s ‘Handbuch der Systematischen Weichtierkunde,* 1931, as this is 
now widely accepted by all the principal Museums and Malacological 
Societies. 

As the object of this paper is not so much to enlighten the advanced 
systematist as to guide the field worker and thereby encourage collection 
work, we have given only a limited number of synonyms. Besides the 
current names, we have also given the names mentioned in the lists of 
Melvill and Abercrombie, and Melvill and Standen wherever the 
nomenclature differs. In several cases we have also referred to Dr. 
Baini Prashad’s Report on Pelecypoda of the Siboga Expedition (1932) 
wherever the relevant species are dealt with by him. Reference is also 
made to Dr. Gravely’s Paper on ‘Shells and other animal remains found 
on the Madras Beach’ published in the Bulletin of the Madras Govern- 
ment Museum (N.H. Vol. V, 1941). 

To enable the readers to sort out their collections into families we 
have given separately a key and also a list of the Bombay shells including 
the small number of additional species recorded in this paper. 

Although in this paper we have dealt with the species previously 
recorded and a few others reported by us, we strongly feel that the list 
is still incomplete, because there are a number of other forms in our 
collection which have not yet been identified. After Alexander Aber- 
crombie, except for the late Mr. E. H. Aitken, few seem to have really 
made any earnest attempt to collect shells from these parts. Until an 
expedition is organised and the collections so made are carefully iden- 
tified 'with the help of the up-to-date literature on the subject, the 
Molluscan Fauna of Bombay can be said to be only incompletely studied. 
Of the 31 Families of Pelecypoda occurring here, especially Arcidae, 
Ostreidae, Veneridae (Genus Sunetta), Mactridae, Garidae, Tellinidae 
and Solenidae require to be worked out more exhaustively. We believe 
that several species so far not recorded, do occur here. Altogether there 
seems to be much scope for the shell collector to explore this shore 
further. 

Key to Identify the Families of the Bombay Pelecypoda 

I. Shells with well-defined radial ribs or ridges : 

A. Shells with ears at the umbo. 

1. Ears prominent, unequal or sub-equal ; shell surface 

strongly ribbed or with spines ; portion of shell below 
ears round or sub-oval ; colour patches variable. . . . 

PECTINIDAE. 

2. Ears not prominent ; portion below ears semi-circular ; 

no colour patches LIMIDAE. 
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B. Shells without ears at the umbo. 

1. Shells with hinge straight, long and provided with lamelli- 
form teeth; shape quadrangular oval, generally longer than 
broad but variable ; ribs single or double. . . .ARCIDAE. 

2. Hinge pliodont but strongly curved ; shell sub-circular. . . . 

GLYCYMERIDAE. 

3. Shells solid with strong radiating costae ; umbo twisted 

triangular oval ; lateral teeth rudimentary ; cardinal teeth 
two, one small and the other long and oblique 

CARDITIDAE. 

4. Shells less .solid than in (3), more round and inflated 

closer ribs ; two small but prominent cardinal teeth and 
one well developed lateral on either side ; teeth alike in 
both the valves. . . . CARDIIDAE. 

II. Shells plain or marked by coiumtric growth lines or striations only. 

Radial ridges if present generally thin. 

A. Shells with no definite or regular shape. 

1. Shells thick and irregular without definite hinge teeth ; 


fixed by the left or larger valve. . . . OSTREIDAE. 

2. Shells equi valve with terminal umbo ; hinge with two 
cardinals and a long posterior lateral ; shape variable 
due to environmenial causes. . . . TRAPEZIIDAE. 


3. Shells irregular w'ith .subequeal valves fixed by one valve ; 
free valve lomellatc or spiny; spiral umbo....CHAMIDAE. 

B. Shells with regular shape. 

a) Hinge with no rvell-di fined teeiP. 

1. Shells with suppressed umbo not projecting beyond the 
hinge margin ; thin and disc-shaped, translusccnt . . . . 

ANOMIIDAE. 

2. Shells not flat, thicker, often elongated with a narrow 

anterior and a broad posterior ; teeth we 3 .k ; umbo 
terminal or sub-tcnninal. . . . MYTILIDAE. 

3. Shells large and th .i with narrow anterior and terminal 

umbo ; no teeth — . FINN ID AE. 

4. Shells elongated and gapn\g, thin, with striations or ridges ; 

dorsal margin in part reflected over the umbo ; no hinge 
teeth but a styloid apophysis present in the umbonal 
cavity. . . . PHOLADIDAE. 

, 5. Shells long and narrow, gaping at both sides; umbo term- 
inal an I j ot thick ; ligament exterpal. . . . SOLENIDAE, 
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6. Shells oval, thin and firagile, gaping behind ; hinge with 

spoon>shaped teeth .... MYIDAE. 

7. Shells completely closing, somewhat thick often with 

concentric sculpture. . . . ALOIDIDAE. 

8. Umbo simple; shell small but strong, usuallysnouted behind; 

right valve flat, left one convex. . . . PANDORIDAE. 

9&10. Umbo divided apparently, shell fragile, somewhat 
grooved .... LATERNULIDAE & THRACIDAE. 

b) Hinge with well-defined teeth. 

1 . Shells thick, equivalve; shape variable; surface polished, plain 
or with concentric striations; lunule well-marked ; cardinal 

, teeth well-developed ; three in number and sub-equal 
laterals variable ; pallial sinus present. . . . VENERIDAE. 

2. Shells as in ( 1 ) with concentric costae .... PETRICOLIDAE. 

3. Shells equivalve, sub-triangular ; ligament external ; two 

well-developed cardinals, sometimes three ; laterals vari- 
able; pallial sinus deep DONACIDAE. 

4. Shells fairly thick, sub-triangular nearly equilateral ; sur- 
face polished ; cardinal teeth bifmeated ; laterals pro- 
nounced ; ligament partly internal.... MAGTRIDAE. 

5. Shells not very thick, rounded or oval, equivalve ; one or 

two cardinals and one lateral ; ligament in an internal 
cavity. . . . SEMELIDAE. 

6. Shells equivalve, sub-triangular oval generally longer than 
wide, flat or compressed ; ligament external ; two cardi- 
nals in each valve, laterals variable. . . . TELLINIDAE. 

7. Shells thin, sub-circular, small and inflated, equivalve ; 
two small cardinals ; no laterals. .. . UNGULINIDAE. 

8. Shells as in (7) but cardinals weaker. . . . LUCINIDAE, 

9. Shells thicker, long, oval, equivalve, slightly gaping; two 

prominent cardinals ; no laterals. . . . GARIDAE. 

10. Shells more or less similar to the above ; hinge with three 
cardinals and no laterals GLAUCOMYIDAE. 

C. Hinge Pliodont {Small-sized forms). 

1. Equivalve shell ; smooth with angular dorsal margin; 

interior generally pearly. . . . NUGULIDAE. 

2. Interior not pearly. . . . 


NUCULANIDAE. 
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tist of Species of the Bombay Pelecypoda 



Famly 


Species 

Occurrence 

1. 

NUC5ULIDAE 

1. 

Nucula layardi Ad. 

Oecasional 

2. 

NUCULANIDAE 

1. 

Nuculana mauritiana 





Sow. 

Oeeasional 



2. 

Yoldia nicobarica Brug. 

Gommon 

3. 

ARGIDAE 

1. 

Area bistrigata Dkr. 

Plentiful 



♦ 2. 

Area requiescens Mel. 

Gommon 



3. 

Area inaequivalvis Brug. Gonunon 



4. 

Area japoniea Reeve. 

Oeeasional 



6. 

Area rhombea Born. 

Rare 



6. 

Area granosa Lam. 

Plentiful 



7. 

Area obliquata Wood. 

Gommon 



8. 

Area laetea Lin. 

Gommon 



9. 

Area tenebriea Reeve. 

Oeeasional 



• 10. 

Area symmetriea Reeve. Gommon 



* 11. 

Area paulueeiana T. 





eonefri. 

Oeeasional 



* 12. 

Area tortuosa Lin. 

Oeeasional 

4. 

GLYGYMERIDAE 

♦ 1. 

Glyeymeris (Peetun- 





eulus) sp. 

Rare 

6. 

MYTILIDAE 

1. 

Mytilus viridis Lin. 

Gommon 



2. 

Modiolus emarginatus 





Benson. 

Gommon 



• 3. 

Braehyodontes kara- 





ehiensis Mel. 

Gommon 

6. 

PINNIDAE 

1. 

Pinna nigra Dil. 

Rare 

7. 

PEGTINIDAE 

1. 

Ghlamys senatoria Gml. 

Gommon 



2. 

Ghlamys singaporina 





Sow. 

Gommon 



* 3. 

Ghlamys tranquebarius 





Gml. 

Rare 



4. 

Spondylus rubieundus 





Reeve. 

Gommon 



6. 

Spondylus hystrix. 

Gommon 

8. 

LIMIDAE 

* 1. 

Lima lima Lin. 

Rare 

9. 

ANOMIIDAE 

1. 

Anomia aehaetis Gray. 

Plentiful 



2. 

Anomia aenigmatiea 





Ant. 

Gommon 



3. 

Plaeenta plaeenta Lin. 

Plentiful 

0. 

OSTREIDAE 

1. 

Ostrea erenulifera Sow. "I 




2. 

Ostrea bieolor Han. | 

"Go^on 


t 


Han I 

Cioiniuoxi 
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Family 

n. CARDITIDAE 
12. TRAPEZIIDAE 
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Species Occurreace 

1. Cardita antiquata Lam. Plentiful 

2. Cardita calyculata Lam. Rare 

1. Trapezium vellicatum 

Reeve. Plentifiil 


13. UNGULINIDAE 


1. Diplodonta indica Desh. Common 

2. Diplodonta rotundata 

Turton. CcHtnmon 


14. LtJCiNIDAE 1. 

16. CHAMIDAE 1. 

* 2 . 

16. CARDIIDAE 1. 

2 . 

* * 3. 

17. VENERIDAE 1. 


2 . 

3. 

♦ 4. 

♦ 5 . 
6 . 

7. 

8 . 

9. 

10 . 
11 . 
* 12 . 


Lucina fibula Reeve. 

Common 

Chama macrophylla "I 
Chern. > 

Chama reflexa Reeve. J 

■ Occasional 

Cardium asiaticumBrug. 
Cardium latum Born. 
Cardium oxygonumSow. 

Plentiful 

Occasional 

Rare 

Gafrarium divaricatum 
Gml. 

Plentiful 

Sunetta effossa Han. 
Sunetta solandri Gray. 
Sunetta donacina Gml. 

► Common 


Sunetta scripta Lin. 
Sunetta mcroe Lin. 


Meretiix iner(‘trix Lin. '1 
Dosinia pubescens Phil, j 
Dosinia gibba Ad. 
Dosinia rustica Romer. 
Dosinia prostrata Lin. 
Dosinia excisa Gml. 


J 


^Common 


13. Chione imbricata Sow. Plentiful 


14. Chione layardi Reeve. 'I 

15. Chione isabellina Phil. >Rare‘ 
* 16. Chione calophylla Han. J 


17. 

18. 

19. 

20 . 
21 . 


Katelysia opima Gml. 
Katelysia marmorata 
Lam. 

Venerupis macrophylla 
Desh. 

Paphia malabarica Dil. 
Paphia textile Gml. 


VCommon 


Paphia indica Sow. 
Paphia cor. Sow. 
dementia papyracea 
Gray. 


22 . 

23. 

24. 


VRare , 
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pAmily 


Species 

Oieutrenee 

18. 

PETRICOLIDAE 

1. 

PfttricolB bipartita De^. 

Rare 

19. 

MAGTRIDAE 

1. 

Mactra cornea Desh. 




2. 

Mactra luzonica Desh. ] 

^Common 



* 3. 

Mactra mera Reeve J 




4. 

Mactra plicataria Lin. 

Rare 



5. 

Stanclella capillacea 

I 




Desh. 

^Common 



G. 

Standella pellucidaGml. J 

I 



7. 

Raeta abercrombiei 





Mel. 




8. 

Lutraria planata Dil. 

^Common 



9. 

Goecella transversalis 

1 



• 

Desh. J 

1 

20. 

DONACIDAE 

1. 

Donax scortum Lin. '] 

I 



2. 

Donux incarnatus Gml. 

y Gommon 



3. 

Donax abbreviatusLam. J 

r 



• 4. 

Donax cuneatus Lin. 

Rare 

21. 

GARIDAE 

1. 

Asaphis deflorata Lin. 




2. 

Soletellina atrata Desh. 




3. 

Soletellina diphos Lin. 




4. 

Garimalaccana Reeve. 



• 6. 

Gari amethystus Prashad. 

1 



6. 

Solecurtus exaratusPhil. J 



* 7. 

Sanguinolaria hender- 





soni Mel. 

Occasional 

22. 

SEMELIDAE 

1. 

Semele cordiformisSow. 

Plentiful 



2. 

Semele regularis Smith. 

Occasional 



3. 

Abra opalina Hinds. 

Gdmmon 

23. 

TELLINIDAE 

1. 

Arcopagia capsoidesLam. Gommon 



2. 

Tellinella kolabanaMd. 

Rare 



3. 

Apolymctis edentulus 





Speng. 1 




4. 

Gastrana polygonaGml. 

i^OOttimOn 



5. 

Macomatruncatajonas. j 




6. 

Macoma ala Han. ^ 




7. 

Macoma bruguieriHan. 

Qccanenal 



8. 

Angulus rubra Desh. 

Ooinioon 



9. 

Angulus rubella Desh. 

Rare 



10. 

Angulus lechriogramma 





Mel. 

Cbm^n 



11. 

Angulus ibymard Md. 
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Family 


Species 

Occwrence 

TELLINIDAE— contd. 

12. 

Angulus emarginata 

1 




Sow. 

> Common 



13. 

Angulus sinuata Speng.^ 

r 

24. 

GLAUCOMYIDAE 

1. 

Glaucomya cereaReeve. 

Common 

26. 

SOLENIDAE 

1. 

Siliqua albida Dkr. 'I 

I 



* 2. 

Siliqua radiata Lin. 

> Common 



* 3. 

Gultellus cultellus Lin. J 

1 



• 4. 

Gultellus maximusGml. 

Occasional 



6. 

Solen truncatus Sow. "I 

1 



6. 

♦ 7. 

Solen brevis Han. I 

Solen lamarckii Desh. I 

Common 



♦ 8. 

Solen linearis Spg. J 

1 

26. 

ALOIDIDAE 

1. 

Aloidis modesta Hinds. 

Occasional 

27. 

MYIDAE 

1. 

Gryptomya philippina- 





rum Ad. 

Common 

28. 

PHOLADIDAE 

1. 

Pholas bakeri Desh 'j 




♦ 2. 

Pholas orientalis Gml. j 

oGonunon 



3. 

Martesia striata Lin. J 


29. 

PANDORIDAE 

1. 

Pandora flexuosa Sow. 

Common 

30. 

THRACIDAE 

1. 

Thracia salsettensisMel. 

Common 

31. 

LATERNULIDAE 

1. 

Laternula labiata Reeve. 

Common 


General Characters, Habits and Habitat of the Bombay 

Pelecypoda 

1. NUCULIDAE : — Shells of this family are pearly white on the 
inside. Only one species is found in Bombay, namely, Nucula layardi 
Adams (Fig. 1. PI. II). It has been recorded by Mel. & Ab. and Mel. & 
St. This shell is generally overlooked by shell-collectors, owing to its 
small size and slight resemblance to the shell of Tellina lechriogramma. 
Beyond Bombay it is rep>orted to be common along the Persian Gulf, 
Mekran coast and Karachi. 

2. NUCULANIDAE : — Shells of this family are not pearly on the 
inside. Under this family two species are recorded from Bombay. 

(i) JVttcti/flna /mxurift'ona Sowerby (Fig. 2. PI. II). Mel. &Ab. men- 
tion this species under Leda mauritiana Reeve. The shell is small, 
rounded anteriorly and pointed posteriorly. Surface with fine concen- 
tric striations. Beyond Bombay the species is widely distributed in the 
Indo- Pacific region. 


Species marked * are recorded by us as occurriog here. 
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' (ii) Toldia mcobarica Brug. (Fig. 3. PI. 11). This species is co mmo n 
on the Bombay shore and all ^ong the western coast of India. The shell 
is smooth, greasy white in colour, somewhat elongated, and has its hinge 
pliodont. 

3. ARCIDAE : — Shells with well-defined radial ribs and without 
any ears at the umbo. Hinge straight, long and pliodont. Ligament 
often external. Shells covered with bushy periostracum in life. The 
family is represented by 8 species recorded previously and 4 more 
reported by us freshly. The previously recorded species under this family 
are : — 

(i) Area bistrigata Dunker (v) Area obliquata Wood 

(ii) Area granosa Lam. (vi) Area rhombea Born. 

(iii) Area lactea Lin. (vii) Area japoniea Reeve 

(iv) Area inaequivalvis Brug. (viii) Area tenebriea Reeve 

The newly reported species from this coast arc : — 

(i) Area ^mmetriea Reeve 

(ii) Area requieseens Mel. 

(iiij Area {Parallelopipedum) torluosa Lin. 

(iv) Area (Barbatia) pauluceiatia 7*. eomfri Prashad. 

A. bistrigata (Fig. 9. PI. II) has a fairly large shell which is longer than 
broad. Its ventral margin is generally concave and hinge straight and 
long. The ribs are double or composite, with fine granular ridges. It 
shows variations in shape. It is found in great abundance in all stages of 
growth. A. granosa (Fig. 4. PI. II) is a heavy shell when fully grown and 
has strong ribs with prominent granules. It is also found in great abun- 
dance here. A. lactea (Barbatia lactea Lin — Mel. & St.) has a regular 
shape showing fine, smooth ribs. It is comparatively smaller than the 
two previous species and is found in plenty in the same habitat as A. bis- 
trigata. Area inaequivalvis (Fig. 8. PI. II) has a fairly large-sized shell 
which is somewhat square in form with lower corners rounded ; ribs 
flattened but strong, and ridges wanting. Habitat same as that of Area 
granosa. Area obliquata (Fig. 6. PI. II) (Barbatia divaricata — Mel. & St.; 
Area obtusoides Nyst. Prashad) has a somewhat transversely oblong shell 
which is narrow in front and broad behind. Ribs are normal. This 
species is fairly common in Bombay. Area rhombea bears a superficial re- 
semblance to A. granosa but the ribs are coarse and without granular 
elevations. The shell is as long as high. This species is not common 
here. Area japoniea and Area tenebriea (Barbatia tenebriea — Mel & St.) 
are only occasionally found on the Bombay shore. 

Of the newly reported species A. ^mmetriea (Fig. 7. PI. II) is very 
common here in the same habitat as A. lactea. It is a small shell with a 
rounded anterior and a somewhat oblique posterior end, ribs fine and 
‘umbones* approximate. A. requieseens is also a common species. The 
shell is very small, trapezoid in shape with narrow anterior and slightly 
expanded posterior end. There is a depression along the line connecting 
the umbo and the middle of the lower margin. The exact habitat of this 
specif is not known, but its single valves are found cast ashore by waves. 
The specimens collected by us are all about in length and colotlred 
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tiqgai with brown. Area tortuosa (Fig. 10. Pl. II) (P. tprtuo- 
St.) is also met with occasionally and crij easily be neegg* 
njned by its strongly twisted shell. Area {BarhaHa) ^wlRf«<*>w-r-I^3shR4 
dosdiy resembles a small A. bistrigata but with ventral margin nonveR. 
Only two specimens have been collected by us. 

All these species of Area are burrowers and they live in the littoral 
CRyd flats especially near rocks. A. granosa and A. inaequivalvis which 
grow to a fairly large size, are collected by fishermen for eating. A. 
^trigatai A. lactea and A. symmetrica occur abundantly among the mud- 
covered rocks and oyster belts where they hide themselves in nooks and 
corners. In adaptation to such sheltering places the shells, particularly 
those of A. bistrigata, exhibit a very wide range of variation in their shape, 
with the result that some shells arc regular while others become extremely 
twisted or contorted. All Area species develop on their shells a kind of 
hairy periostracum which is greenish dark in colour and simulates 
the surroundings in which the specimens arc found. It probably serves 
a protective function saving the shells from enemies as well as from the 
corrosive action of the brackish water. 


4. GLYCYMERIDAE : Shells with hinge teeth strongly curved. 
A single specimen of Glycymeris (Pectunculus) sp. (Fig. 6. PI. II) has been 
collected by us from Bombay. So far it has not been recorded previously. 
It is closely allied to Area but is more round in shape. Hinge teeth are 
arranged in a curve. This species seems to be very rare here. 


5. MYTILIDAE : Shells fairly thick, sub-triangular oval, elon- 
gated widi anterior side narrow and posterior side broad. Umbo at the 
frozU end. The family is represented by 2 species recorded previously 
and one species reported by us. The species recorded previously are : — 
(i) Mytilus viridis Lin. (ii) Modiolus emarginatus Benson. The newly 
found species is : — (1) Brachyndontes karachitnsis Mel. 

M. viridis (Fig. 11. PI. II) (M. smaragdinus Chem — Mel & Ab; Mel 
St St) occurs among rocky grounds and oyster beds round the Bombay 
shorR. Towards the south of Bombay this wonderfully prz^fic species 
pi(qrv\rs in immense clusters which assume a fairly large size of 8 to 10". It 
ii; fn ipteresting sight to see such dense clusters attached to muddy rocks 
easily detectable by the characteristic bright green shdb which are 
loilg and tapering at the anterior and broad towards the posterior end. 
The flesh of this animal is deliciously eaten. M. emarginatus (Fig. 12. PI. H) 
(Miodiola emarginata — Mel & Ab; Brachyodontes emarginatus — Mel 
^ m is rather rare, but its shells (left valves) at different stages of 
gcowdi are often found on the sea shore which easily confirm its presence 
here. The shell can be easily distinguished by its auricular shape aijy l 
well-defined growth lines. The anterior side is pale white, while the pos- 
portion is purplish brown. A brown, bristly periostracum covers 
tha in life. 


B, karachifnsis (Fig. 13. PI. II) is found to occur here in moderately 
l azye niimbgrs. It is smaller in size than either M. viridis or M. eipii^r 
^Wt grows to a larger size than the specimen figured by Molvill 
apd 3tanden. The shell is sepia-coloured and carries fine radial rldg^ 
those of B. bilocularis. It lives in holes and crevices ip rogj^ 
Rt* periodically washed by the rising tide. 
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6. PJNNIDAE : Under this family only one species, Pit^ tdgra 
Qhem (Fig. 14. PI. II) is recorded from Bombay, and that too is reported 
to be rare. Pinna is readily distinguished by its somewhat thin and Large 
shell ^inted in front, terminal umbo, toothless hinge and a small but 
long Ugament situated in a groove. It is rather strange that this genus 
which is so widely distributed along the Indian sea>coast should be so rare 
cm the Bombay beach. 

7. PECTINIDAE : The family is represented by the two common 
genera Chlamys and Spondylus. Shells of Ghlamys are oval and flat, have 
strong radial ribs and prominent but unequal ears at the umbo. Shells 
of Spondylus are larger, variable in shape and gibbose. Radial ribs are 
thin and carry irregular spines. Ears at umbo are comparatively 
smaller but sub*equal. 

Under the genus Chlamys two species have been recorded : — (i) 
Chlamys singaporina Sowerby (Fig. 15. PI. II) (Pccten singaporinus — Md 
& Ab; Mel & St). Shells of this species at different stages of growth are 
common here. Young valves are small, thin and light brown in colour. 
Fully grown ones are fairly thick and darker in colour, (ii) G. sena^ 
toria Gmelin (Pecten senatorius — Mel & Ab ; Mel & St) — Shells with 
beautiful colour pattern. Not commonly found in Bombay as the pre« 
vious species. 

In addition to these two species which are fairly large-sized, two 
small specimens of another species were collected by us from the Dadar 
beach. They are cream-coloured and mottled with sepia. In G. sin- 
gaporina the number of radial ribs is 20/21 whereas the new specimens 
have only 18/19. Moreover the ears at the umbo are less prominent. 
The new specimens have been identified as : — (iii) Chlamys tranquebarius 
Gmelin (Fig. 16. PI. II). 

Under the genus Spondylus, two species have been recorded both of 
which are very common here, (i) S. hystrix Roding (Fig. 19. PI. Ill) 
(S. nicobaricus Ghem. — Mel & Ab ; Mel & St). Shells of this species 
are pale brown in colour ; fairly large in size with spiny ribs. The 
spines vary both in size and form, those near the ventral margin are larger, 
(ii) S. rubicundus Reeve (Fig. 20. PI. Ill) has shells which are reddish in 
colour. Irregular spines characteristic of the previous species are ab- 
sent. Both these species are found attached to muddy rocks near low 
tide mark. S. hystrix is more common than S. rubicundus. 

Included in the family of Pectinidae is another genus Plicatula, shells 
of which superficially resemble a small Spondylus but are without ears ai 
the umbo. The occurrence of this genus in Bombay does not appear to 
have been recorded so far, but we have been fortunate to collect from the 
littoral rocks at Bandra two or three shells which are white in colour and 
have the surface rugose. We have provisionally placed these sheik ijinder 
the species: P. ramosa Lam (Fig. 17 & 18. PI. II), subject to confirmation. 

8. LIMIDAE : This family is not recorded from Bombay before. 
We have however come across a single shell of Lima lima Lin. =squamoi« 
Lam. (Fig. 21 PI. Ill) from the Bandra beach. The shell is white in 
colour, radially ribbed, with a small ear at the umbo and ag|rees in all 
detaik with the figures given by Prashad (Siboga Expedition). 
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9. ANOMUDAE : Shelb ostreiform, thin and inidiscent, hinge 
teeth absent. Under this family two genera Anomia and ^^lacenta are 
very common in Bombay. B' >th when young resemble each other in their 
general shape and architecture, but can be distinguished from each other 
by the following characters. In Anomia the left valve is somewhat gibbose 
and irregular and completely covers the right one which is much thinner 
and closely fixed to the substratum. In Placenta both the valves are 
larger and flatter and do not differ much from one another. 

Under this family the following three species are recorded from Bom- 
bay. (i) Anomia achaeus Gray (Fig. C. PI. I) (ii) Anomia (Aenigma) 
aenigmatica Ant. (iii) Placenta placenta Lin. (Fig. E. PI. I) (Placuna placenta 
— Mel & Ab ; Placenta orbicularis Retz. Mel & St). All these three 
forms are sedentary and live attached to the sides of mud-covered rocks. 
A. achaeus and A. aenigmatica (the former light brown and the latter rosy 
in colour) are found in large numbers on the uppper parts of rocks or 
adhering to the shells of other molluscs including Placenta. P. placenta 
thrives near the base of rocks in the mud banks at low water mark. 

Anomiidae are preyed upon by carnivoran whelks like Purpura, 
Bursa, etc. A Purpura crouches near an Anomiid and lies in wait 
until the latter opens its valves when abruptly the former inserts its own 
shell edge as a wedge between the valves, and by means of its extensile 
proboscis eats up the flesh of the victim. It does not however appear to 
be an easy job for the whelk to eat an Anomiid, because the bivalve shell, 
although apparently thin and weak, is at the same time tough and leathery 
in the living condition and cannot be opened by the ordinary efforts of 
the whelk. Moreover at the slightest disturbance the Anomiid at once 
closes its shell valves tight, withdraws its mantle, contracts its visceral 
mass and confines itself to the central part of the shell. The irridiscent 
nature of the valves may have some protective significance. 

Both A. achaeus and P. placenta are widely distributed species 
throughout the Indo-Pacific region. The large, transluscent, disc-like 
shells of P. placenta are used in China, Japan and also in Goa for panell- 
ing windows and hence the name ‘window pane oysters’. In Bombay 
garden fanciers collect these shells in large numbers for fringing the garden 
pathways. 

10. OSTREIDAE : Shells inequivalve, fixed by the left valve, form 
irregular, no hinge teeth. Under this very widely distributed family of 
great economic importance, Bombay has only the following three specie? 
recorded so far : — (i) Ostrea crenulifera Sowerby (ii) Ostrea bicolor Hanley 
(iii) Ostrea lacerata Hanley. All these three species are very common on 
rocks, piers and such other substrata near high water mark along the 
Bombay shore. 

0. crenulifera (Fig. A. PI. I) is roughly oval, with the left valve fixed 
and cup-shaped, and has its rim thrown into a number of folds. The 
right valve is somewhat thinner and flatter and the colour is generally 
gfreyish white but varies according to the nature of the surrounding water. 
Specimens nearer the creeks are less brightly coloured than those away 
towards the open sea. O. crenulifera does not grow much in sizp. Its 
closely fitting, interlocking valves render it difficult to extract its flesh 
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easily. For these reasons this oyster is not of much TConomic im- 
portance. In 0. bicolor (Fig, D. PI. I) the shell margin is more or less 
wavy and the surface tinged with pink and blue. It is larger than O. 
crenulifera and is commonly eaten. 0. lacerata (Fig. B. PI. I) occurs in 
dense clusters growing vertically and attached to piers and rocks. Ite 
valves are spoon-shaped and thin with sharp margins. The colour is 
greyish pink, sometimes mottled with white. 

Closely allied to O. crenulifera is found another species of oyster, 
having its marginal folds more pointed and elongated and tinged with 
pink. It appears to be 0. crista galli or the “cockscomb” oyster. 

In the vicinity of the Bandra creek many fishermen and women 
live on collecting and selling oyster flesh from that locality. The oyster 
beds there would have given a better yield, but for the abundance of the 
habitual enemies like Mytilus, Murex, Purpura, Gantharus, etc. which 
flourish on the muddy rocks and prey upon the oysters. 

The larvae of oysters sometimes attach themselves to shells of other 
animals like Gyrenium, Planaxis, Nerita, etc. and begin to grow around 
them into queer forms. We have secured a shell of Gyrenium tub^- 
culatum around the mouth of which an O. crenulifera (?) has grown in 
such an attractive way as to resemble a perfect flower. 

11. CARDITIDAE: Shells thick and equivalve with radiating 
costae. Pallial sinus absent. Hinge with one or two oblique cardinal 
teeth and one or two rudimentary laterals. The family is represented by 
a single genus Cardita under which there are two species recorded from 
the Bombay shore, (i) C. antiquata Lam. (ii) C. calyculata Lam. 

C. antiquata (Fig. 26. PI. Ill) (Cardita bicolor — Gravely) is v«^ 
abundant not only here but all along the east and west coasts of India. 
Its shell is triangularly oval in shape with umbo more or less central and 
slightly twisted anteriorly. The ribs arc strong and regular with red or 
orange brown patches. The anterior ribs arc granulated. Specimens of 
different sizes are obtainable here at all times, some with a few colour 
patches, some with innumerable dots covering the surface, and others 
with practically no dots at all. The animal lives buried in muddy 
sand at varying depths and is sometimes collected by fishermen along 
with other cockles for eating purposes. C. calyculata (Fig. 27. PI. Ill) 
(Beguina variegata Brug-Gravely ; Cardita (Arcinella) variegata 
Prashad) is very rare in Bombay but generally common along the coasts 
of Ratnagiri, Goa and Madras. Its shell is elongated with anterior umbo, 
longer than high and coloured brown. 

12. TRAPEZIIDAE : The Bombay species representing ^ 
family is Trapezium vellicatum Reeve. T. vellicatum (hig. 25. PI HI) 
(Cypricarda vellicata Mel & Ab ; Libitina vellicata — Mel & St) ^^un 
in plenty in the cavities of oyster beds and stones between high and hmf 
water-marks. The population of this species shows an increase during the 
monsoon months of June, July and August, as during this period ^ 
stages of growth are represented in abundance. Generally speaking T. 
velUcatum has a regular shape not very different from that of an Area, 
longer than high with an anterior umbo ; but owing to mechanical 
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causes depending upon the space or nature of the cavities in which it 
resides, the shell also undergoes some modifications by getting cmitorted 
or twisted a little behind the lower front angle. T. vellicatum is widdy 
distributed along the coast of the Indo-Pacific region. 

13. UNGULWIDAE : Shells thin, small, equivalve and sub- 
circular, no lateral teeth, cardinals much reduced. Two species belong- 
ing to this family are commonly found in Bombay, (i) Diplodonta indica 
Desh (Fig. 24. PI. Ill), (ii) D. rotundata Turton (Fig. 23. PI. III). Both 
these species are found living in sandy mud sometimes several feet deep. 
Their shells are common on the beach especially along with scum and 
weeds. Shells of both are globular ; those of D. rotundata more gibbose 
and slightly thicker. 

14. LUCINIDAE : The Bombay representative of this family is 
Lucim fibula Reeve (Fig. 22. Pi. Ill) (Codakia divergens Phil. Prashad). 
This species is widely distributed throughout the tropics. It resembles 
Diplodonta in shape but is less globose and does not possess cardinal 
teeth. The shell is somewhat thick, with growth lines more pronounced 
near the ventral margin. 

15. CHAMIDAE : There is only one species found on the Bombay 
coast, namely Chatna macrophylla Chem. (Fig. 31. PI. Ill) This species 
is not very common in Bombay. Its valves are occasionally found 
along the shores. It lives attached to sides of rocks below half tide marks. 
The shell is roughly oval resembling a Plicatula or Spondylus due to the 
presence of innumerable, irregular crests along the transverse growth 
lines. The shell can however be distinguished by the somewhat twisted 
umbo near which it is invariably tinged deep orange. 

Probably another species also occurs here, as we have secured an 
imperfect specimen from the Bandra beach, which has on its surface 
definite spicules instead of pleated crests. The umbo is somewhat 
more spiral than in C. macrophylla. The specimen agrees in details 
with Chama refiexa Reeve (Gravely). 

16. CARDIIDAE : Shell oval, radially ribbed, hinge with two 
promiment lateral teeth and two cardinals of which one is small. 
Arrangement of teeth in both the valves similar. The family is represen- 
ted by the type genus Cardium under which two species have been 
recorded, (i) Cardium asiatium Brug. (ii) Cardium latum Born. 

C. asiaiicum (Fig. 28. PI. Ill) (C. coronatum Speng — Mel & Ab) is 
more common of the two and occurs in considerable numbers. The 
shell is round and inflated, with ribs strong and regular, and the umbo 
central. The umbo and the shell margin are invariably tinged pink 
while fresh. In some cases the ribs are crested especially near the ventral 
margin, and based on this feature some authors group the crested variety 
under a separate species C. coronatum. C. asiaticum grows to a fairly large 
size, and is extensively collected by fishermen from knee-deep mud 
where it thrives. C. latum (Fig. 30. PI. Ill) (G. setosum Redfern-Gravely) 
is a less common species. Its shell is longer than wide, with um^ 
anterior and covered with bristly epidermis when fresh. This ^ell is 
found tb occur in sandy mud-layers surrounding rocks. 
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In addition to these two spedes we have secured a single roecimen 
of a new species which is broader than long and less inflated diiii G. asiati- 
cum. The ribs are fine and numerous and the surface colour somewhat 
Bflrcy. The specimen has been identified as C. oMgomm Sow. (Gravely) 
(Fig. 29. PI. III). 

17. VENERIDAE : Shells solid, cqui valve, hinge with three 
cardinals, laterals variable, pallial sinus present. Under this universally 
distributed and large family at least nine genera are well-represented in 
Bombay. All the members are purely littoral in habitat, living at 
various depths in the sand or mud banks or on the sides of rocks be- 
tween the tide marks. Bathymetrically it is not possible to assign any 
fixed depth or stratum for the several genera. One may however pre- 
sume that from the gravitational point of view, the heavier forms dwell 
deeper in the sand than the lighter ones, but the reverse arrangdnent 
alio is often met with. Veneridae, although they possess shells com- 
paratively thicker than in Tellinidae and Ungulinidae which ^ a rule 
have thin shells, are found to abound nearer the surface. Donaddae live 
at a level lower than Veneridae, and Tellinidae thrive still deeper dOwn. 
Therefore apart from the weight factor, the shape and structure of the 
shell, the foot and the siphon also determine the special domain of the 
different kinds of bivalves. Anyway by scooping out the mud or sand, 
to a maximum depth of three feet in the littoral region, one is sure to 
secure ample specimens of most of the species of Veneridae occurring 
in this coastal region. 

Under this family the following genera are represented in Bombay 
and their chief identification characters are as below : — 

1. Gafrarium Shell thick, moderately convex, round with 
well-defined hinge teeth, shell surface concentrically and radially 
sculptured and ornamented with orange-brown colour patches, 
lunule behind the umbo flattened and pallial sinus not much pro- 
nounced. 

2. Sunetta Shell solid, longer than high, anteriorly narrow and 
rounded, posteriorly slightly truncate, shell surface smooth or only 
concentrically striated, lunule depressed and narrow and pallial 
sinus deeper than in Gafrarium. 

3. Meretrix Shell solid, thick, triangular oval, surface glossy 
and polished, no striations, lunule not flat, pallial sinus not deep. 

4. Dosinia Shell thinner than the above genera, as a ride ctir^ 
cular, rnnbo narrow and inclined forwards, lunule short W well 
defined, surface finely concentrically striated and pallial Sinus deep. 

5. Cfdone Shell roughly triangular oval, umbo Slanting 
towards the anterior side than in Meretrix, surface gene^^diy 
sculptured and pallial sinus well-developed. 

• 6. KaUlysia Differs from Chiohe in the absenee df Stibn^ 

sculpture 4nd having a polished surface. 
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7. Verurupis Shell rectangular, with anterior lunbo and orests 
along growth hnes. 

8. Paphia Shell transversely oval, hind end somewhat 
narrowly rounded, hinge margin thinner and shell longer than 
Katelysia. 

9. Clementia Shell thin and fragile with wavy concentric 
striations. 

Under the genus Gafrarium a single species is commonly found here 
which is widely collected for edible purposes. G. divaricatum Gmelin 
(Fig. 32. PI. Ill) (Circe divaricata Chem — Mel. & Ab.) has a thick shell 
of moderately large size with radiating ridges arranged in a peculiar 
fashion. The ribs or ridges starting from the margin converge not at the 
umbonal end but end in the median line stretching from the umbo to 
the ventral margin. 


Genus Sunetta is represented here by at least 5 species : 

(i) S. effossa Hanley 

(ii) 5., solandri Gray 

(iii) S. meroe Lin 

(iv) S. donadna Gmelin"] 

(v) S. scripta Lin 




Recorded by Mel & Ab. 
Recorded by Mel & St. 
Reported by us. 


•S', effossa (Fig. 35. PI. Ill) (Meroe effosa — ^Mel & Ab.) is concentri- 
cally striated with purple chevron patches when young. Posterior margin 
more or less rounded. S. solandri (Fig. 37. PI. IV) (Meroe solandri — 
Mel & Ab.) resembles the above, but the surface is smooth. It grows 
heavier and more gibbose, with the result that the well-developed ones 
have an oval shape. S. meroe (Fig. 33. PI. Ill) resembles S. effossa 
but is a little longer than the latter and has its posterior margin some- 
what truncate. The web markings are closer and orange-coloured. 
S. donadna Gmelin (Fig. 36. PI. IV) with its concentric striations re- 
sembles S. effosa in the younger stages but grows considerably larger 
and thicker. The striations disappear with growth, so much so that the 
adult form looks just like S. solandri. Dr. Gravely gives the following 
synonyms to this species : — S. donadna (Gmelin = birmanica Phil -j- 
seminuda Ant -f effosa Hanley) Meroe seminuda -|- effosa Reeve 
(Gravely pp. 50 & 99). S. scripta (Fig. 34. PI. Ill), a few specimens of 
which were picked up by us from the Dadar beach, has a shell resembling 
S. solandri but definitely smaller and flatter, and with fine, bright chevron 
pattern. Two more species of Sunetta are also found to be common here. 
Anyway this genus of Bombay requires a further careful survey in order 
to prepare an all-comprehensive list of all the species occurring here. 

Genus Meretrix is represented here by a single species, namely, 
M, meretrix Lin. (Fig. 38. PI. IV) which is very abundant in aH the 
following colour varieties : — Af. meretrix : var. morphina Lam. ; castanea 



THE MARINE PELECYPODA OF BOMBAY 67 

Lam ; petechidlis Lam ; and impudica Lam — (Mel & Ab.) . Some 
authors consider these varieties as separate species. M. meretrix is 
largely collected for food purposes. 

Genus Dosinia is represented by 4 species recorded previously and 
one species reported by us. The species previously recorded are 
(i) D. pubeseens Phil (ii) D. gibba Ad. (iii) D. rustica Romer and (iv) 
D. prostrata Lin. The newly reported species is (v) D. excisa Gmelin. 

D. pubeseens (Fig. 41. PI. IV) is smaller than the other species, with 
a fairly smooth surface especially near the umbo where it is tinged light 
pink. D. gibba differs from others in having a somewhat globose shell. 
D. rustica has the shell surface rough. In D. prostrata (Fig. 39. PI. iV) 
the umbo is more markedly bent forwards and the posterior margin some- 
times crested. D. excisa (Fig. 40. PI. IV) can easily be distinguished by 
its less bent umbo, long lunule and somewhat triangular oval shape. 
Dosinia thrives well at a depth of about a foot in the muddy sand and is 
commonly eaten. 

Under the genus Chione 3 species have been recorded : — (i) C. 
imbricata Sowerby (ii) C. layardi Reeve & (iii) C. isabellina Phil. C. »w- 
bricata (Fig. 43. PI. IV) (Venus imbricata Mel & Ab.) is a tiny shell 
resembling a miniature Cardita antiquata, coloured grey or white with 
radially crested ridges. It occurs in great abundance in the shore sand. 
C. layardi (Venus layardi — Mel & Ab.) and C. isabellina (Venus isabellina 
— Mel & Ab ; Anaitis isabellina — Mel & St.) are not commonly found 
on this shore. 

Besides the above three species recorded by Melvill and Aberr 
crombie, we have collected a new specimen, slightly larger than G. im- 
bricata, and having concentric crests. Its habitat is on the littoral rocks. 
The specimen has been identified as C. calophylla Phil (Fig. 42. PI. IV( 
(Prashad, pp. 258-259). 

Genus Katelysia is represented by two very abundant species : — 
(i) K. (Eumarcia) opima Gmelin & (ii) K. (Hemitapes) marmorata Lam. 
K. opima (Figs. 44 & 45. PI. IV) (Venus pinguis Hinds — Mel & Ab ; 
Tapes pinguis Reeve — Mel & St.) with its glossy smooth surface bears a 
close resemblance to M. meretrix. Some varieties of K. opima are 
brown, some black and some carry beautiful designs. It thrives 
well in mud banks along with the other species K. manhorata. 
JC. marmorata (Fig. 47. PI. IV) (Venus radiata Ghem = Tapes marmorata 
Reeve — Mel & Ab; Tapes radiata Ghem — Mel & St; Paphia marmorata 
Reeve-Gravely) resembles genus Paphia when young, but when, fully 
grown, it becomes thicker and gibbose and assumes the typical Katelysia 
form. The shell surface is more or less concentrically grooved and looks 
as if it is varnished. The tip of the umbo is sometime tinged pink or blue. 

Genus Venerupis is represented by a single common species : — 
V. macrophylla Desh (Fig. 50. PI. IV). It thrives in rock-holes in the same 
way as Trapezium vellicatum with which it bears some resianbiance 
in shape and colour. The shell is rectangular, not exceeding- 2" in 
length, cream-coloured, ridged radially and finely and with well-deve- 
loped, concentric crests. This species is extensively dis&ibuted in the 
Indo-Pacific region, ’■ ' • • . ; 
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Under the genus Pi^fna the foUowii^ 4 species are recorded 
(i) P. malabarica Dil (ii) P. textile Gmelin (iii) P. ituUca Sow. and 
(iv) P. (Protapes) cor. Sow. 

P. malabarica (Fig. 46. PI. IV) (Tapes malabarica Chem — Mel & Ab) 
is a somewhat gibbose shell when fully grown with well-developed con- 
centric striations. The colour is greyish cream. P. textile (Fig. 49 PI. IV) 
(Tapes textrix Chem — Mel & Ab ; Mel & St) is an elongated smootn 
polished shell with darkish or greyish chevron markings on a thick 
prcamy background. No concentric striations are present. In some 
q)ecimens the polish is very much reduced along with the web markings, 
and the growth lines are pronounced in the form of wavy striations. 
Some authors consider these forms as a separate species viz. P. undulata 
9orn (Tapes undulata Born — Mel & St). P. irmica (Fig. 48. PI. IV) 
(Tapes indica Sow — Mel & Ab ; near or=Paphia bruguierei Hanley 
-^Prashad pp. 242 & 243) is an elongate shell with a broad posterior 
side. The surface colour is brownish white. Concentric and radial 
striations are present. P. {Protapes) cor. (Venus cor. — Mel & Ab; Tapes 
cQf, — Mel & St) is a somewhat large gibbose shell, generally brown in 
colour. P. malabarica, P. textile and P. undulata are very common, 
but P. indica and P. cor are rather rare. 

Genus Clementia is represented by a single species, dementia papyracea 
Gray. It is a widely distributed species, but is not very common in 
Bombay, probably on account of its extreme fragility. 

18. PETRICOLIDAE : Shell oval, slightly gaping behind, two or 
three cardinals, no laterals, pallial sinus well-marked. This family is 
poorly represented in Bombay ; only one species has been recorded 
vij. ; — Petricola bipartita Desh. 

19. MACTRIDAE : Shells equivalve, triangular oval, hinge with 
ligament in an internal fossette, another portion external, a bifurcated 
cardinal tooth in the left valve fitting into a branching tooth in the right 
valve, laterals present. Under this family 5 genera are represented in 
Bombay. Their characters are given below : 

1. Maetra. Shell generally triangular oval, slightly longer than 
high, ligament separated from its nodule by a calcareous ridge. 

2. Standella. Shell elongated with deep pallial sinus, teeth 
arrangement similar to that of Maetra but laterals are nearer to the 
cardinals. 

3. Raeta Shell thin and fragile, transparent concentrically 
grooved, cardinals weak and laterals rudimentary. 

4. Ijutraria. Shell thin and long, flat, umbo small near the 
antericur end, upper margin more or less parallel to lower margin, 
lateral teeA suppressed. 

5. Coesella. Shell somewhat thick, more or less triangular and 
elongated, medial umbo, nodule spoon-shaped. 
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. Under Mactra three spmes are recorded from Bombay : — ■ 

(i) M. corwa Dc»h (ii) M. luzonica Desh and (iii) M. pUcataria Lin, (Mac- 
trinuia plicataria Lin., Mel and St.) All these species attain a fairly 
large size and resemble each other especially in the younger stages. In 
M. cornea (Fig. 51. PI. IV) the surface is concentrically grooved and the 
ventral margin is more round than in M. luzonica^ which thus gives it a 
gibbose appearance. In M, plicataria the shell is moderately lon^, and 
concentric waves are noticeable especially near the umbo and in the 
front area. M. plicataria is rather rare in Bombay but very common 
in Madras. 

Apart from these species we have also come across specimens 
of Mactra mera Reeve (Fig. 53. PI. IV) and M. r>>ffn«jGmelin on this shore. 
In M. inera the colour is light brown but from the umbo white patches 
radiate towards the lower margin. M. cygnus is a small triangular shell 
violet in colour. 

Under the genus Standella two species are plentiful here, (i) S, 
capillacea Desh (Fig. 54. PI. IV) (iiarvella capillacea — Mel and Ab) 

(ii) S. pellucida Gmclin (Fig. 52. PI. IV) (Harvella pellucida — Mel 
and Ab.) . 

In both the species the shells attain a large size and are rugose 
white on the exterior. In S. capillacea the upper margins lying anterior 
and posterior to the umbo are more or less equal in length, whereas in 
S. pellucida the posterior margin is longer. Shells of these bivalves arc 
very common along the beach throughout the year. Young shells are 
transparent, but the grown up ones are thick. Standella lives in slimy 
mud at varying depths. S. capillacea has been recorded from Mekran 
coast, Karachi and also from south of Bombay upto Goa and Panjim. 
S. pellucida is common in Bombay, Ratnagiri and Madras. 

Genus Raeta is represented by a single species called Raeta abercrom- 
biei Mel (Fig. 55. PI. IV) Valves of this extremely delicate shell are 
often attached to sea weeds cast ashore by sea-waves. 

Under genus Lutraria the species recorded from Bombay is Lutraria 
planata Dil (Fig. 56. PI. IV). The shell is concentrically corrugated. It 
resembles closely Lutraria philippinartim Desh. (Prashad pp. 211-222). 
This species is not so rare here as remarked by Mr. Abercrombie. Its 
shell is found on the shores of Bombay in fairly large numbers. 

The Bombay representative of the genus Coecella is C. transversaUs 
Desh (Fig. 57. PI. V) (Lutraria transversaUs — Mel and Ab.) The 
sheU is white but covered with a brownish green epidermis as in the 
case of fresh water mussel. It is found in great abundance here on mud 
flats near rocks. 

20. DOPfACIDAE : Shell more or less triangular, margin anterior 
to the umbo longer and less oblique than the posterior, anterior side 
rounded, posterior flat, pallial sinus deep. The three common speria 
in Bombay are : — (i) Donax scortum Lin (ii) Donax incarnatus Gmelin (ui) 
J)ond:i abbfematus Lam. 
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D. scortum (Fig. 60. PI. V) is readily recognized by its well-defined 
keel extending obliquely from the umbo to the sharply pmnted hind 
angle, radial ridges and concentric striations which are often crested, 
dark brown periostracum, and purple interior. Soon after the with- 
drawal of the tide, one can see members of this species ploughing thdr 
way through mud and burying themselves. A specimen was once ob- 
served being swallowed by a large sea-anemone, while the former was 
carelessly moving over the latter’s oral region. D. Scortum is widely 
distributed along the coasts of India. D. incamatus (Fig. 63. PI. V) 
(D. incamatus =dysoni Desh — Mel and Ab) is a very abundant species. 
Its shell is thin, small and glossy, coloured prettily in pink, cream or 
purple. The hind margin is somewhat vertical to the lower margin. 
Z). abbreviatus (Fig. 64. PI. V) possesses a shell of about IJ" long and 1' 
wide, thick and marked by growth lines. Sometimes pure white inside 
and out, and sometimes deep purple inside and brown outside, with all 
intermediate variations. This species is very common here, living a 
few inches deep in mud layers. It is collected in large numbers for 
food purposes. 

In addition to these three species, a shell of Z). cuneatus Lin. (Fig. 61. 
PI. V) was collected by us from the Bombay shore. It is greyish blue in 
colour, slightly larger but thinner than D. abbreviatus and has both fine 
transverse and radial ridges confined to the hind region. 

21. GARIDAE : Shell long oval, ligament external and generally 
mounted on a ledge margin with two cardinals but no laterals, pallial 
sinus deep. The family is represented by 5 species recorded previously 
and 2 species reported by us. The species previously recorded are : — 
(i) Asaphis deflorata Lin. (ii) Soletellina atrata Desh. (iii) Soletellina 
diphos Gmelin. (iv) Solecurtus exaratus Phil, (v) Gari malaccana 
Reeve. The species newly reported by us are : — (i) Gari amethystus 
Prashad (ii) Sanguinolaria hendersoni Mel and St. 

A. deflorata is a fairly large-sized elongated shell, thick and cream- 
coloured on outside with longitudinal ridges ; interior pinkish purple. 
■S’, atrata (Fig. 62. PI. V) (Solenotellina (Psammobea) atrata Desh — Mel. 
and Ab.) is a beautiful dark-blue shell commonly found on the shore. 
S. diphos (Fig. 68. PI. V) is a large and elongate blue shell with two white 
rays towards the posterior end radiating from the umbo to the ventral 
side. S. exaratus is an elongated parallel-sided shell, somewhat large and 
thick, and widely gaping at the ends. G. malaccana (Psammobea mala- 
ccana Reeve = pallida Desh — Mel. and Ab.) has some resonblance 
to the above species but pale white in colour ; ventral margin more 
rounded and hind end truncate. G. amethystus (Fig. 59. PI. V) is an elon- 
gate pale bluish shell obliquely truncate behind and covered with green 
periostracum. On the surface fine growth lines at irregular spaces are 
noticed. S. hendersoni (Tellina nobilis — Gravely) resembles a small 
S. atrata but pink in colour. Shells of most of these species are found 
washed ashore along with sea-weeds and scum. 

22. SEMELIDAE^ The two genera recorded under this family 
in Bombay are Semele and Abra : the former having the shell thick and 
subcircular, and the nodule socket not projecting inside ; and the latter 
having the shell thinner and elongate, and the nodule socket more*or less 
projecting. 
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Under the genus SemtU the species recorded are; — (i) Semele 
cordiformis Sow and (ii) Semele regularis Sow. 

S. ^difomis (Fi^. 66. Pl.V) has a circular shell with medial umbo 
and faint radial striations. Fresh specimens are tinged light pink. 
It occurs in great abundance in mud flats along with Dositda which it 
resembles closely in size and shape. It is collected in large numbers for 
eadng purposes. S. regularis is a slightly longer species with less number of 
striations. It is not common on the Bombay shore. 

Genus Abra has only one representative namely : — A. opalina Hinds 
(Theora opalina Hinds — Gravely). Its shell is thin and white, anteriorly 
rounded and posteriorly tapering; very common on the shore along 
with weeds and scum. 

23. TELLINIDAE : Popularly called “paper shells.” The valves 
arc generally of thin consistency varying in size and shape. Right valve 
usually with lateral teeth as well as cardinals. Pallial sinus large. Vari- 
ous genera are included under this immense family but some authors 
reunite the various genera into the type genus Tellina, as the differentiat- 
ing characters employed for division are of minor value. The following 
13 species are recorded from Bombay : — 

(i) Arcopagia capsoides Lam. (viii) Angulus rubra Desh. 

(ii) Tellinella kolabana Mel. (ix) Angulus lechriogramma Mel. 

(iiil Apolymetis edentulus Speng. (x) Angulus emarginata Sow. 

(iv) Gastrana polygona Gmelin. (xi) Angulus sinuata Speng. 

(v) Macoma ala Hanley. (xii) Angulus rubella Desh. 

(vi) Macoma truncata Jonas. (xiii) Angulus thymares Mel. 

(vii) Macoma bruguieri Hanley. 

A. capsoides (Fig. 71. PI. V) (Tellina cap>soides Lam — Mel & Ab. ; 
Tellina ( Arcopagia ) capsoides — Mel & St. ; Tellina pristis Lam — 
Prashad pp. 186 & 187) is a common shell of moderate size, with medial 
umbo, white in colour and with concentric striations which form sharp 
crests along the oblique hind margin. Besides Bombay this species is 
common on the Red Sea coast, Karachi, Goa, Malabar and Madras. 

Tellinella kolabana (Tellina kolabana — Mel & Ab ; Tellina (Telinclla) 
Kolabana — Mel & St) is a small but fairly thick shell, faintly yellowish 
pink in colour which is more prominent near the umbo. Growth lines 
concentric which become more pronounced along the hind margin. 
Its shells are not very common. 

Apolymetis edentulus (Gastrana (Metis) edentula =angulata Chem — 
Mel and St ; Tellina angulata Reeve — Gravely) is a fairly large shell 
distinguished by its hind margin which is rounded, more or less wrinkled 
and separated from the rest by a keel. Very common here and also in 
Karachi and Goa. 

Gastrana polygona (Fig. 68. Pl.V) (Gastrana (Metis) polygona Chem — 
Mel & Ab ; Tellina multangula Gmelin =^polygona Reeve — Gravely) 
Shell large and thick ; surface rough, growth lines coarse, hind side fold^ 
and truncate and umbo sub-medial. The shell valves are quite com- 
mon ^n the shores. Some of the valves are tinted yellow inside, while 
others are slate-coloured. 
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Macoma truncala (Fig. 67. PI. V) (Tellina (Macoma) truncata — Mcl 
& St) has a large white shell posteriorly oblique and wavy and anteriorly 
somewhat rounded. Growth lines are prominent near the ventral 
margin. It occurs in great abundance on thb coast. 

Macoma ala (Fig. 65. PI. V) (Tellina (Homala) ala — Mel & Ab) 
resembles the above species but smaller in size. Surface finely concen- 
trically grooved. Posterior end folded to form a wing-like projection. 
Occurs in plenty in the littoral mud-flats. 

Macoma bruguieri (Fig. 69. PI. V) (Gastrana bruguieri — Mel & Ab ; 
Tellina bruguieri Reeve — Gravely). Shell somewhat thick, hind upper 
margin more or less rounded. I his species has a wide distribution, but 
it is not found in plenty here. 

Angulus rubra (Fig. 72. PI. V) (Tellina (Angulus) rubra Desha=-culta 
Han. — Mel & Ab ; 'Fcllina cuspis Reeve — Gravely) is a very common 
shell found in shingle generally after the storm. The shell resembles 
M. ala, but slightly smaller, deep pink in colour and the posterior wing not 
prominent. 

Angulus lechriogramma (Fig. 73. PI. V) (Tellina (Moera) lechriogramma 
— Mcl & Ab) has some superficial resemblance to a small Donax 
incarnatus. It is white silky in colour and finely, concentrically grooved. 

Angulus emarginata (Tellina cmarginata — Mel & Ab ; Tellina 
(Tellinidcs) emarginata — Mel & St ; Tellina emarginata — Prashad). A 
very common shell, elongated, broadly truncate behind, fairly thick, sur- 
face with markings of growth lines, margin and the inside tinged with pink. 

Angulus sinuata (Fig. 70. PI. V) (Tellina (Homala) sinuata — Mel 
& Ab ; Tellina (I’ellinides) sinuata — Mel & St ; Tellina sinuata Reeve — 
Gravely), Its shell resembles that of A. emarginata ; a hollow posterior 
and slightly broader. A very common species. 

Angulus rubella (Tellina rubella — Mel & Ab) and A. thymares Mel 
(Tellina (Tellinides) thymares — Mcl & St) although recorded by Aber- 
crombie have not been seen by us on the Bombay shore so far. 

Members of Tellinidae, although they possess comparatively 
light shells, are found to dwell deeper in mud or sand than the cockles, 
but sometimes after the w'aves have retarded they come up to the surface. 
Living specimens are occasionally found in mud flats lying on their 
sides and imbibing water containing green volvocales and diatoms. 
In this exposed position some birds like gulls and crows pick them up for 
food. Sometimes a sudden wave dashes them against the shore but the 
majority manage to slip down into the mud before the tide returns and 
thus save themselves. Once while attempitng to catch an A. capsoides 
from the surface of a mudflat, the shell abruptly jerked from the hands 
and made a swift darting glide covering a distance of one yard or more 
and disappeared in the slime. 

24. GLAUCOMTIDAE : Shell elongate and thin, pallial sinus 
well-marked, hinge with cardinals and no laterals. The Bombay species 
pertaining to this family is Glaucomya cerea Reeve. This species is 
stated to occur here in plenty in brackish waters. Its shell has a 
superficial resemblance to that of the common fresh water mussel, 
Unio or Anodonta. 
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. 25. SOLENIDAE : Easily recognised by the long but equivalve 
shells, narrow and gaping at both ends. The umbo is considerably flat- 
tened, the ligament is external and the shell surface generally covered widi 
periostracum. Under this family three genera are found in Bombay : — 

1 . Siliqua. Shell thin, transparent and fragile, long oval with 
an internal ridge passing from the hinge teeth to the lower margin. 

2. Solen. Shell thicker, greatly elongated, straight and trun- 
cate at both ends ; one tooth in each valve. 


3, Cultellus. Shell thin resembling a small soUn but with ends 
rounded and lower margin curved upwards. 

Under Siliqua two species commonly found in these parts are (i) 
S. albida Dunker (ii) S. radiata Lin. S. albida (Machaera albida — 
Mel & St) has a thin white shell with the upper and lower sides approxi- 
mately parallel and ends rounded. The shell is very common here. 
S. radiata (Fig. 74. Pl.V) (Machaera polita — Mel & St): Fully grown 
shells are not common but young ones are found in plenty along the 
coeist. The transparent purplish tint and the two or three expanding 
colourless rays radiating from the umbo marginwards enable this species 
to be easily spotted out. 

Genus Solen is represented by 2 species recorded previously and 
2 more species reported by us. 


(i) S. truncatus Sow. 

(ii) S. brevis Hanley. 


Recorded previously. 


(iii) S. lamarckii Desh. 

(iv) S. linearis Speng. 


Reported by us. 


S. truncatus (Fig. 80. PI. VI) has its shell very long and with parallel 
upper and lower margins and abruptly truncate behind. Pinkish purple 
bands are strongly developed. S. brevis is a smaller species covered with 
greenish periostracum. Pink colouration is not prominent. S. lamarackii 
has a shell similar to that of S. truncatus but not so long (shell about 4 to 
5 times as long as broad). S. /m<ram(Fig.78. Pl.V) is a narrow long shell, 
about 10 to 12 times as long as broad. Pink colour pattern prominent. 

Genus Cultellus is represented by the species C. cultellus Lin (Fig. 79. 
Pl.V). It has a thin elongated shell, rounded at both ends. Lower 
margin curved upwards. 

Probably another species C. maxitnus Gmelin (lacteus Speng), 
having a comparatively large white shell also occurs in l^mbay. A fine 
specimen of this species collected from the Bombay Harbour is among 
the collections of the Prince of Wales Museum, Bombay. . 

Ail members of Solenidae live deeply buried in mud vertical burrotiw. 
They are typically laminarian. Sometimes at low tide the Solen pro- 
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'trudes its long siphons above the mud surface but at the slightest dis- 
turbance it squirts out a stream of water through its siphon, and wiA 
its strong pointed nimble foot, propels itself down to its deq> retreat. 
Fishermen catch the smaller species for bait and the larger ones for 
food purposes. 

26. ALOIDIDAE : Under this family the only species represented 
in Bombay is Aloidis modesta Hinds (Corbula modesta — Mel & Ab ; 
Mel & St). The shell is somewhat oval with concentric striations and 
covered with green periostracum. This species docs not seem to be 
common here. 

27. MYIDAE : Valves thin and somewhat unequal and gaping 
behind ; internal ligament nodule attached to a projection of margin of 
left valve which fits beneath the margin of right valve. The only species 
recorded from Bombay and which is conunonly washed to the shores by 
waves is Cryptomya philippinarum Ad. (Fig. 77. PI. V) (Mya philippi- 
narum Reeve — Gravely). The shell can be recognised by its fragility, 
white colour, concentric striations in front and radial striations crossing 
over them on the hind side. 

28. PHOLADIDAE : Shell more or less gaping, thin but ribbed, 
dorsal margin in part reflected over the umbones, one or more dorsal 
accessory plates ; hinge teeth and ligament absent, but its place taken 
by an anterior apophysis, proceeding from the umbonal cavity. Under 
this family two species are recorded from the Bombay coast — (i) Pholas 
bakeri Desh (Fig. 81 . PI. IV) (P. (Barnea) bakeri Desh — Mel & Ab ; 
Barnea birmanica Phil=Pholas bakeri Wood — Gravely), (ii) Martesia 
striata Lin. 

In addition to these species which are fairly common, another 
species, Pholas orientalis Gmelin (P. (Monothyra) orientalis — Gravely) 
is also equally abundant here, but not recorded previously. In size, 
colour and habitat it agrees with P. bakeri very closely but differs from 
it in the sculpture which ‘stops abruptly leaving an extensive smooth 
area behind’. 

29. PANDORIDAE : The family is represented by a single com- 
mon species. Pandora JUxuosa Sowerby (Fig. 76. PI. V) . Its shell is small, 
snouted behind, resembling a canine tooth, pearly inside, left valve 
convex, right valve flat ; ligament with small internal nodule in a 
groove diverted obliquely ; pallial line with slight sinus. The lefr 
valves are very abundant in shingle. 

30. THRACJDAE : The only Bombay species recorded under this 
family is Thrada salsettensis Mel. It is a thin trapezoid shell, fairly 
large and with concentric wavy grooves. Generally seen wafted along 
with scum to the shore by waves. 

31. LATERNULIDAE : The Bombay representative of this family 
is Latermla labiata Reeve (Fig. 76. Pl.V) (Anatina labiata — Md & Ab). 
Avery thin, fragile and colourless shell, gaping widely, inside irridiscent, 
ridged at the umbo ; surface somewhat rough to the touch. • Very 
commonly found atta^ed to sea-weeds cast ashore by waves. 
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Ostrea crenulifera. B. Ostrea lacerata. 
Anomia achaeus. D. Ostrea bicolor. 
E. Placenta placenta. 
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L Nucula layardi. 2. Nuculana mauritiana. 3. Yoldia mcobarica. 4, Area 
granosa. 6. Area obliquata. 6. Glycymcris (Pcctunculus) Sp. 7. Area synunetrica. 
8. Area inequivalvis. 9. Area bistrigata. 10. Area tortuosa. 11. Mytilus viridis. 
12. Modiolus em^rginatus. 13. Braebyodonte^ karaefaiemis. . 14. Pixma . ni^a. 
15. Chlamys sing^porina. 16. Chlamys tranqfu^bariitf . 17.18, Plida^a ramosa r 
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19* Spondylus hystrix. 20. Spondylus rubicundus. 21. Lima lima. 22. Lucina 
fibula. 23. Diplodonta rotundata. 24. Diplodonta indica. 25. Trapezium velli- 
catum. 26. Cardita antiquata. 27. , Gardita calyculata. 28. Cardium asiatioim. 
29. Gardiujn oxygonum. 30. Cardium latum. 31. Chama macrophylla. 32. Gafra- 
rium divaricatum. 33. Simctta iheroc. 34. Sunetta scripta. 35. Sunetta bfFossa. 

30. Sunetta donacihav 37: > Sunetta solandri. 




38. Meretrix meretrix. 39. Dosinia prostrata. 40. Dosinia. «cm. 41. Dosinia 
pubescens. 42. Chionc calophylla. 43. Chione imbricata. ^46. Katcl^ia gnma. 
46. Paphia malabarica. 47. Katclysia marmorata. 48. Paphia »ndica. 49. Pajiba 
tortile. 50. Venenipis macrophylla. 61. Mactra cornea. 52. Standellaj^lluctda. 
63! Mactra mera. 64. Standella capallacea. 66. Raeta abercrombiei. 

56. Lutraria planata. 


57. Coecclla transversalis. 58. Soletellina dipbos. 59. Gari amethystus. 60. Donax 
scortum. 61. Donax cuneatus* 62. Soletellina atrata. 63. Donax incarnatus. 
64. I>onax abbreviatus. 65. Macoma ala. 66. Scmelc cordiformis. 67. Macoma 
truncata. 68. Gastrana polygona. 69. Macoma bruguieri. 70. Angulw sinuata. 
71. Arcopagia capsoides. 72. An^us rubra. 73. Angulus lechriogramma. 
74. Siliqua radiata. 76. Latemula Tabiata. 76. Pandora flexuosa. 77. Crypto- 
mya philippinarum. 78. Solen linearis. 79. Cultellua cultellus. 
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Solen tnincatus. Bl. Pholas bakcri. 


STUDIES IN THE BACTERIAL HYDROLYSIS 

OF STARCH 


By Nergish Mahomed and J. V. Bhat 
Microbiology Depcartmnt, St. Xavier’s CollegSy Bombay 


B ecause of their importance in industry the amylolytic fungi 
have attracted the attention of the microbiologist and the industria- 
list alike. Yet, beyond a species or two, the bacteria have not been 
exploited in this respect and therefore a survey with regard to the amylo- 
lytic action of bacteria on starch was carried out here with the results 
reported below. 

Amylolytic bacteria were isolated from (1) the coral roots of plants 
belonging to the family Cycadaceae (1944), (2) cotton pods of Gossampinus 
malabarica (1946), (3) milk products (1947), (4) Indian pickles (1948), 
(5) conji water (rice gruel) and (6) soil ; enrichment culture methods by 
utilizing wheat starch, beaten rice (powae) and potatoes with the routine 
culture methods were employed for these isolations. The cultures so 
isolated were carefully identified by reference to the Bergey’s Manual 
(1939). All the isolates were found to belong to the aerobic, spore form- 
ing group of bacteria, viz^ the genus Bacillus. 

The bacilli were then specifically tested for their amylolytic activity. 
By putting to test several media and methods recommended for the 
purpose, the authors came to the conclusion that peptone water with 
0 *2% to 1 *0% starch (1927) as the most suitable medium. The above 
medium on solidification with 2-5% agar, and on further rendering 
more opaque with a maximum of 4% starch provided an excellent me- 
dium to follow the hydrolysis. On this medium the zone of hydrolysis 
around the bacterial colonies (against the opaque background) was 
clear-cut and often measurable. Flooding of the medium with weak 
iodine solution at the end of the incubation period was another additional 
help in studying hydrolysis where it was not clear before. 

The hydrolysis of starch upto four days of incubation was followed 
by noting the zone of clearing around the colony and the capacity of the 
peptone water cultures in reducing the Fehling solution. The relative 
amounts of Cu 2 O formed from the reagent was observed to be valuable 
in determining the relative degree of hydrolysis, and duplicate results 
could be obtained with the same set of organisms. After four days and 
upto the ninth day, acid production was ragarded as an index, and this 
was also, with good approximation, observed to be a reliable measure of 
activity. “Soluble starch” supplied by bacteriological laboratorifts was 
not preferred as it is a partly hydrolyzed product. 
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^ The presence or absence of cellulolytic enzyme was also determined 
at the same time by appropriate tests to ascertain if any of these bacteria 
contoin this enzyme ; for, in case they are to be utilized in the textile 
or similar industry, the cellulolytic enzyme would be a serious disadvan- 
tage. In all the tests, suitable controls were maintained to yield strongly 
positive and negative results. The following table summarizes the resuhx 
obtained. 



Species 

No. of str- 

Source* - 

Activity 


^ ains tested 

i 

Amylolytic 

Gellulolydc 

B. 

bredemanni . . 

4 

1.2, 4, 6 

+ + 


B. 

amylolyticus (A variant) 

3 

1.2,6 

+ + + + 

— 

B. 

palustris 

.. ..j 3 

1.2,4 

+ 

— 

B. 

subtilis 

I 

6 

2.4.6,6 

++++ 

— 

B. 

macerans 

1 

6 

++++ 

? 

B. 

megatherium 

3 

1 3,6,6 

++++ 

— 

B. 

silvaticus 

1 

i 

; 6 

++++ 

— 

B. 

malaharensis 

1 

^ 6 

1 + 

— 

B. 

esterificans , , 

1 

i 

1 * 

j ++++ 

— 

B. 

cohaerans 

1 

1 

! 

3 

1 ++++ 

— 

B. 

plains 

6 

1 

4 

' ++++ 

1 

— 

B. 

agri 

4 

1 

4 

. ++++ 

— 


* See the text. 


Bergey, D. H., al, (1939) 

Eckford, M. O. (1927) 
Fernandes, F. (1944) 
Mahomed, N. G. (1946) 
Raghunath, M. V. (1948) 
Sethna, K. F. (1947) 
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STUDIES ON THE INFLUENCE OF SOME 
BACTERIAL CULTURES IN THE NITROGEN 

STATUS OF SOIL 

4. The Influence of Aerobacter aerogenes in the Nitrogen 

Status of Soil 

By J. V. Bhat and G. Palacios 
Microbiology Department, St. Xavier's College, Bombay 

T he selection of Aerobacter aerogenes for studying its influence in the 
nitrogen status of soil is likely to be a matter for arguments when we 
take into consideration the existence of a large number of species 
usually referred to as organisms of the gastro-intestinal tract. But thb 
argument is answerable with case inasmuch as this bacterium, in the 
first instance, is a very widely distributed species and unlike many 
other organisms of the intestinal origin does not get destroyed in the 
soil as a result of the antagonistic action of the native soil micro-flora. 
Secondly, in the soil on which these studies were carried out, this bac- 
terium was observed to be one of the most predominant of the flora 
isolated. Moreover, the revelation by Chen and Rettger (1920) that out 
of the 467 strains of bacteria isolated by them from various soils 430 
were identified as A. aerogenes (the rest constituting A. cloacae and E. colt 
types) is proof positive of the ubiquitous nature of this species. Besides 
being present in soil, grain and the intestinal tract, the organism possesses 
very many interesting properties which have been the subject of detailed 
investigations during the past few years. Skinner (1928), for instance, 
has shown that though not all, a great proportion of A. aerogenes strains 
are capable of fixing introgen. Selim (1931) has pointed out that 
this bacterium has the power of fixing appreciable amounts of 
atmospheric nitrogen especially when freshly isolated from soil. Lohnis 
and Hensen (1921) had remarked earlier that the nodule bact- 
eria do not represent a special genus Rhizobium, but are clearly related to 
Alcaligenes radiobacter, Alcaligenes viscosus, Aerobacter aerogenes and Klebsiella 
pneumoniae. All these findings go to indicate the significance of this 
bacterium in the microbial population of the soil. 

It is also of interest to mention in this connection that a large num- 
ber of simple nitrogen and carbon compounds can serve as metabolites 
for A. aerogenes, and this indeed is a pointer to its extreme adaptibility 
and distribution. The bacterium, as is well known, has a pH adjusting 
mechanism as well, and this enables it to change its enzyme complex 
besuiting the conditions under which it is subjected. These and various 
otheir characteristics of the organism were bidding for its inclusion in 
the list of bacteria subjected to these studies and, as the following pages 
will neveialj A. amgeries has indeed its own part to play in the nkroj^en 
metabolism of the soil. 
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The experimental procedures followed and the methods adopted 
have already been detailed out in the previous papers published in 
this Journal (1948). In the following experiments, the “inocalated’* 
series of flasks each containing 5 gm. of the soil were inoculated with 
0 -1 cc. of a saline suspension of A. aerogenes (approximately 265,100,000 
cclls/cc.) and exposed to the various light-weather conditions for 30 
da^ as before and analysed for their, nitrogen contents and the via- 
biUty of the inoculated bacterium. The results obtained are presented 
below. 


1. DIRECT SUNLIGHT 

Losses in Nitrogen contents expressed in p.p.tn. of the soil. The + sign 
before the figures indicates a gain in Nitrogen. 


Moisture condition of the soil 

Inoculated set 

Sterile set 

Total N. 1 

Soluble N. 

Total N. 

Soluble N. 

Dry 

164-00 

+44-00 

106-40 

30-34 

Semi-saturated . . • « . . ... 

+43-63 

+108-60 

64-12 

10-40 

Water logged 

110-04 

+87-64 

63-78 

38-00 


Conclusions. — ^The bacterial action on the soil nitrogen is at once 
evidenced from the losses indicated in the total nitrogen of the dry san»» 
pies. The loss in the insoluble nitrogen is appreciable (approximately 
50 p.p.m.) and is interesting inasmuch as this bacterium is ^ described 
as “not liquefying gelatine.” This loss in the insoluble nitrogen, haa 
therefore to be accounted for as due to the action of endotrypsin 
liberated from the cells after their death and subsequent deterioratiqn, 
which indeed does occur under the conditions. The organism,- hoM^ 
ever, remained viable even in the dry soil for 30 days and produced 
appreciable quantities of soluble nitrogen in all the samples. (See table 
above, column 3). The gain in the total of the semi-saturated “inocula- 
ted” sample with the correspondingly higher gain in the soluble nitrogen 
is conclusive of the nitrogen fixing properties of the bacterium: At 
the same time the appreciable loss in the total nitrogen of the water logged 
with only a small gain in the soluble nitrogen is suggestive that in iOfttb 
way nitrogen gets depleted as a result of the bacterial activity. This 
organism is described as a reducer of nitrate to nitrite only, but this 
does not warrant a further reduction. But it is probable t^t under 
water logged conditions in the soil the nitratase activity is further ex- 
tended to result in the loss of this important element to soil. However, 
the important point that emerges from these experiments is that Ac 
presence of this organism is beneficial to the soil from the point of vltV 
of the increase in its soluble nitrogen contents. 

K 
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2. DIFFUSED LIGHT 

Losses in Nitrogen contents expressed in p.p.m. of the soil. The + sign 
before the, figures indicates a gain in Nitrogen. 




Sterile set 




Soluble N. 

Dry 

154 00 

+ 108*60 

87-04 

60*68 

Semi«saturated 

+ 21*66 

+44*00 

44*24 

24*26 

Water logged 

44*24 

+ 131*60 

129*40 

24*26 


Conclusions. — That A. aerogenes has a depletory action on soil nitrogen 
is emphasized here when we see the results obtained for the total nitrogen 
of the dry samples. This action, however, results in the transformation 
of some of the insoluble nitrogen into a soluble form, and this is evidenced 
from the considerable gain recorded for the soluble nitrogen. When we 
examine the results obtained for the semi-saturated samples, on the 
o^er hand, we observe with interest that this organism is endowed with 
nitrogen fixing capacity. For despite a loss of over 64 p. p. m. of total 
nitrogen in the sterile sample, we observe a clear gain of 43 -68 parts of 
nitrogen over that initially recorded for the total : this means that over 
107 p. p. m. of nitrogen has been accumulated during the course of 30 
days. It is, however, curious in this instance that the actual gain regis- 
tered in the soluble nitrogen is only 44 parts against the calculated 107 
ptuts. Undoubtedly, many more factors are involved in the cycle of 
nitrogen in the soil than we have been able to explain. The results 
obtain^ for the water logged samples, nevertheless leave no doubt in 
our mind that nitrogen fixation is a vital factor, and that water exerts 
ito own specific influence (see sterile sample for total nitrogen) on the 
nitrog^ status of soil. Besides these, we have to reckon the role of the 
gases- of the. atmosphere, light, heat, evaporation and other factors still 
undetermined. It is interesting to note here that the gain recorded for 
the water soluble is the highest in this instance, and that too despite the 
ponible depletory activity of this bacterium under the conditions of the 
experiment.- On the whole it is safe to presume that the presence of 
A.^ aerogenes in soil is valuable to the soil from the point of view of increase 
in soluble nitrogen. 


3. DARKNESS 

Losses in Nitrogen contents expressed in p.p.m. of the soil. The -f sign 
before the figures indicates a gain in Nitrogen. 


Moisture condition of the soil 

1 

Inoculated set j 

Sterile set 

Total N. 

Soluble N. 

Total N. 

Soluble N. 

Dry 

Semi-saturated 

Water logged 

+10*64 

+21*66 

164*00 

+90*40 

+108*60 

+87*64 


18*88 
66; 28 
24*26 
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^Xlorubuimts. — Genei^y sjteaking, darkneai appears to be the most 
fitvourable condition for ue accumulation of nitrogen in soil when JL 
amgtius is the sole existii^ roecies in it. Gain in bom soluble and insolu- 
ble mtrogen is recorded in me “inoculated” samples of the dry and semi- 
satura^ sets : the slight loss observable in the water lo^;ed (for the 
total nitr^en) is, so to speak, compensated by the gain recordea in the 
soluble nitrogen. That nitrogen fixation can and does take place in soil 
as a result of the activities of A. aerogmes is more than apparent firom 
all these results. The presence of mobture and absence of direct sunlight 
appear to be rather conducive factors for the increase in the nitrogen 
level in general. 


SUMMARY 

1. Even though regarded as a non-proteolytic type, A. aerogenes 
exerts its influence on the insoluble nitrogen of soil and converts it into 
soluble form or brings about a loss of thb element to soil. 

2. A, aerogenes definitely has the capacity of increasing the nitrogen 
leveb in soil and thb b presumably due to its nitrogen fixing property. 

3. Diffused light and darkness appear to be more favourable for thb 
increase in nitrogen than direct sunlight. 

4. Mobture has a favourable influence on the soil nitrogen when the 
soil b chained with A. aerogenes. 
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